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KEEPING PACE WITH PROGRESS 


One day soon, man will reach for the stars. When that day 
comes, there will have been evolved a MOSS gear 


to meet his new and strenuous requirements. 


MOSS GEARS 


THE MOSS GEAR CO LTD * GROWN WORKS -« TYBURN * BIRMINGE i 4 


Telephone : ERDington 1661-5 Grams : “Mos; hom 
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FIRST CENTURY A.D. WATER HEATER 


This co 5 P 
inst irge hearth, supporting a semi-circular coal pan 
wind, dD, r ; , 
dou re heated the water in the boiler and also the con- 
nts of cook place J 
¢ aced on top. Hot water passed into the large 
I Wage lank 


ed with a steam outlet in the form of a mask. 


Enterprising 
Eneineering 











The enterprise behind this early engineering achievement finds its counterpart 
today in the IC Organisation which is constantly pioneering new 
developments. In the fields of steam generation and combustion, grinding, 
screening, filtering, and mechanical handling, IC is successfully 


tackling some of today’s biggest engineering assignments. 






THE NATIONAL COMBUSTION 


GROUP OF COMPANIES 


Comprising 





INTERNATIONAL COMBUSTION LTD INTERNATIONAL COMBUSTION PRODUCTS LTD 
INTERNATIONAL COMBUSTION (EXPORT) LTD RILEY (IC) PRODUCTS LTD 


ndon Office: —Nineteen Woburn Place, W.C.1. Telephone: Terminus 2833. Works:—Derby, England; Port Elizabeth, South Africa; Sydney, Australia 
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from the raw material up to the finished product: 


pig iron, semis, plates and plate products, bar steel, sections, strip, wide flats, permanent 
way materials, steel pipe, steel tubular products, Sicromal and other specialty steels, clad 
products By-Products: Ground-basicslag, slag products, especially blast furnace pumicestone 


slag and powdered blast furnace slag. 
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PUBLIC NOTICES. 


ROYAL CORPS OF NAVAL CONSTRUCTORS 


SCHOOLS ENTRY. 


A COMPETITION for a new form of entry into the 

Royal Corpse of Naval Constructors he 

in Jaly, 1956. 
Py 4 








Pp didat will be established as 
Probationers in the R.C.N.C. and will undergo a 
2-year course of training at the R.N. Engineering 
College, Manadon, and in H.M. Dockyard, Devon- 
port, followed by a 3-year course at the R.N. College, 
Greeawich. 

Candidates must be aged between 18 years and 
19 years 6 months inclusive on lst September, 1956. 

Candidates with the General Certificate of Educa- 
tion will be required to have passed at Advanced 
Level in at least Pure Mathematics, Applied Mathe- 
matics and Physics, and to produce evidence of 
general education at Ordinary level. 

Candidates with the Scottish Leaving Certificate 
will be required to have higher grade passes in 
Physics and Mathematics and at least lower grade 
passes in English and a nena other than English 
and two other subjects (preferably mathematical). 

Candidates from schools in Northern Lreland will 
be required to produce a certificate from the Ministry 
of Education in Northern Lreland showing a com- 
parable standard to that above. 

The work of the R.C.N.C. covers all aspects of 
design construction and repair of H.M. Ships 
Members undertake to serve wherever required at 
Admiralty Headquarters and outports in the United 
Kingdom, and at Royal Dockyards at Home and 
Abroad. The Head of the R.C.N.C. is the Principal 
Technical Adviser to the Board of Admiralty. 

Total Pay for probationers will commence at 
£313 10s . pa. at the R.N.E.C, at age 18, risi 
to £575 at Greenwich at age 23. The onsoutel 

obationer can expect appointment as Assistant 
jonstructor usually at age 23 with total pay (London) 
of £305. Promotion to constructor is at about 
age 30 with total pay of £1399 rising in 9 years to 
£1750. Promotion to higher ranks with top salary 
£3500 is by selection. 

Full particulars may be obtained from the 
SECRETARY OF THE ADMIRALTY, C.E. 
BRANCH II, EMPIRE HOTEL, BATH, to whom 
final applications must be submitted by 15th June, 
1956. K 999 





EDUCATIONAL. 


PREG. Brochure giving details of courses in 
Mechanical and Production Engineering, nage 
manship, etc., for the A.M.1.Mech.E., A.M.1.P.E., 
City and Guilds and other Professiona) examinations. 
EMI. INSTITUTES, DEPT. EG. 30, LONDON, 
W.4. (ASSOCIATED WITH H.M.V,). G 61 


THE INSTITUTION OF CHEMICAL 
ENGINEERS. 


32ND (1956) EXAMINATION. 


Application forms for entrance to the 1956 Exam- 
ination, returnable not later than the lst June, 1956, 
may be obtained from the GENERAL SECRE- 
TARY, THE INSTITUTION OF CHEMICAL 
ENGINEERS, 56, VICTORIA STREET, LONDON, 
S.W.1. In applying for forms, applicants should 
state which parts of the examination they propose 
to take. L 146 





ANNOUNCEMENTS. 


CAMBRIDGE UNIVERSITY ENGINEERS 
ASSOCIATION, 


This Association, which was founded in 1929, 
aims at keeping former students of the University 
Engineering Department in touch with one another 
and also in touch with the considerable amount of 
research in progress and the other current activities 
of the Cambridge Engineering School. The present 
membership of the Association is approximately 
2,000 and a new Register of Members is now being 
printed. The customary Bulletin of the Association 
is due for publication in May. 

The present Executive Committee is anxious to 
increase the membership of the Association by 
trying to make touch with the many Cambridge 
Graduates with whom coutact has been lost. Life 
Membership can now be secured by a single payment 
of two guineas and full particulars of the Association, 
with form of application for ——— can be 





obtained from the Hon. Secretary, U.E.A., 
Engineering Laboratory, Trumpington Street, 
Cambridge 


The Executive Committee give this advance 
notice of the next Summer Reunion to be held in 
Cambridge on Saturday, 14th eave 1956. There 
will be an “ At Home” in the Engineering Labora- 
tories duri the afternoon, the Ann General 
Meeting of the Association will be held at 5 p.m., 
and the Association's Dinner will take place in the 
Hall of 8t. John’s College at 8.15. p.m, _ Ladies 

nying bers will be welcome at the 
“at Home” and at the Dinner. L 99 





CONSULTANTS 


DESIGN CAPACITY 
AVAILABLE 


We have teams available to undertake 
design, detailing and development in 
the following fields: 


Mechanical Engineering 
Aeronautical Engineering 
Special Machines and Projects 


Servo Mechanisms and 
Automation 


Mechanical Handling 
Plant Layout 
Production Tooling Etc. 


The conception, design and 
development of “ BLUEBIRD ” wasa 
special project undertaken by 


NORRIS BROTHERS LTD. 
53, VICTORIA STREET, 8.W.1, 
— TEL. ABBey 5444 — 
62, CHURCH ROAD 
BURGESS HILL, SUSSEX. 
TEL. BURGESS HILL 3656 


G 661 
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FELLOWSHIPS. 


BRITISH OXYGEN COMPANY 
FELLOWSHIPS. 


Applications are invited for 

THREE POST-GRADUATE FELLOWSHIPS 
of annual value between £350 and £600 per annum. 
These Fellowships are tenable at Universities and 
Teennical Colleges in the U.K. for two years with 
the possipility of renewal for a third year. Assistance 
may also be given for equipment connected with the 

research which is undertaken. 
(1) Two Fellowships will be awarded for research 
on subjects broadly related to air separation. 
Such subjects include pot only separation of 
air by low temperature or other methods, but 
also allied topics such as purification, com- 
pression, or heat exchange at low tempera- 


tures. 

(2) The third Fellowship will be awarded for 
research connected with the use of protective 
gases in metallurgical operations, including 
welding. 

Further ticulars and application form may 
be obtained from the SECKETARY, BRITISH 
OXYGEN FELLOWSHIPS COMMITTEE, 
BRIDGEWATER HOUSE, CLEVELAND ROW, 
ST. JAMES’S, LONDON, 58.W.1. 

Applications should be received before the 12th 
June, 1956. L 132 








UNIVERSITY OF NOTTINGHAM. 
DEPARTMENT OF MECHANICAL 
ENGINEERING. 





Applications are invited for the 
BRITISH RUBBER PRODUCERS’ RESEARCH 
FELLOWSHIP, value up to £500 per annum. 
The Fellowship has been instituted to encourage 
research into the mechanical . a of rubber. 
Applicants should have a g Honours degree in 
Engineering or Physics, and industrial or research 
experience. Full particulars and application form 
may be obtained from the REGISTRAR, UNI- 
VERSITY OF NOTTINGHAM. L 155 





COURSES. 


ROYAL TECHNICAL COLLEGE, SALFORD. 


DEPARTMENT OF MECHANICAL 
ENGINEERING. 


ACTING HEAD OF DEPARTMENT: 
FISH, M.A., Wh.Sc., A.M.I.Mech.E 


POST-GRADUATE COURSES ON 
“SYNTHESIS OF MECHANISMS.” 


A post-graduate course of four lectures will be 
given by . Ing. Paul Grodzinski, A.M.I.Mech.E., 
on Friday and Saturday, 2ist and 22nd September, 
1956. 

The fee for the lect will be 2 gui Further 
details and forms of application may be obtained 
from the Organising turer:—R. C. Brewer, 
Royal Technical Co! : 








W. F. 














Salford, 5. 
R. RIBBLESDALE THORNTON, 
Clerk to the Governors. Li4 


| 





THE COLLEGE OF AERONAUTICS. 


The Board of Entry of the College invites applica- 
tions from 

SUITABLE CANDIDATES FOR THE TWO- 

YEAR COURSE which begins in October, 1956, 

and ends in June, 1958. 

Candidates should be of graduate standard 
although the possession of a degree is not essential; 
&@ good Higher National Certificate is an acceptable 
standard. 

The College, a post-graduate institution, is 
devoted to the study of aeronautical science and 
engineering. ‘The curriculum covers the five main 
subjects of Aerodynamics, Aircraft Design, Aircraft 
Electrical Engineering, Aircraft Propulsion and 
Aircraft Economics and Production. Instruction 
in the first year is designed to provide all students 
with a broad background of knowledge in all these 
subjects, with opportunity for limited specialisation 
in two or three of them. in the second year, students 
specialise more particularly, usually in one subject. 

Experiments in the air are an important part of 
the work, both in the first year when all students 
take part in them and in the second year when 
they are linked to the specialist work of the depart- 
ments. 

Students who satisfactorily complete the course 
will receive the Diploma of the College. 

Further particulars and details of the procedure 
for enrolment may be obtained from: 

THE WARDEN, 
THE COLLEGE OF AERONAUTICS, 
CRANFIELD, 
BLETCHLEY, 


BUCKS. L 164 


ROYAL TECHNICAL COLLEGE, SALFORD. 
DEPARTMENT OF MECHANICAL 
ENGINEERING. 


ACTING HEAD OF DEPARTMENT: W. F. 
FISH, M.A., Wh.Sc., A.M.1.Mech.E. 


SUMMER SCHOOL IN PRODUCTION 
ENGINEERING ENTITLED “MACHINE 
SHOP EFFICIENCY.” 


A Post-advanced School under this title has been 
arranged to take place during the period 23rd to 
27th July, 1956, both dates inclusive. The subjects 
to be covered by the course are:— 

(1) PRODUCTION CONTROL AND THE 
MEASUREMENT OF MACHINE SHOP 


@) PROBLEMS OF LARGE jO8BING 
MA SHOP, THE MEDIUM- 
LARGE BATCH MACHINE SHOP AND 

THE MASS PRODUCTION MACHINE 


SHOP. 

(3) RELATIONSHIP BETWEEN MACHINE 
SHOP EFFICIENCY AND METAL CUT- 
TING RESEARCH. 

(4) JIGS, TOOLS AND FIXTURES. 

(5) MODERN DEVELOPMENTS IN MACH- 
INING TECHNIQUE. 

(6) RESERVICING OF CUTTING TOOLS. 

(7) PRESENT TRENDS IN MACHINE TOOL 
USAGE AND DESIGN. SEMI-AUTO- 
MATIC AND AUTOMATIC MACHINE 
TOOLS. 


(8) THE USE OF CUTTING MATERIALS: 


HIGH SPEED STEEL, CAST ALLOYS | and/ 


AND TUNGSTEN CARBIDE. 
MATERIALS 


(9) MECHANICAL AND 
HANDLING PROBLEMS. 

(10) LAY-OUT OF MACHINE SHOPS: 
STANDARDISATION, SIMPLIFICA- 


TIONS, ETC. 

Further details and forms of application may 
be obtained from the ORGANISING LECTURER, 
L. MILLER, ROYAL TECHNICAL COLLEGE, 
SALFORD, 5. 

R. RIBBLESDALE THORNTON, 
Clerk to the Governors. L 140 


BRITISH IRON AND STEEL FEDERATION. 
MANAGEMENT TRAINING. 
The British Iron and Steel Federation proposes to 


arrange a 

SERIES OF RESIDENTIAL COURSES for 

Managers nominated by companies in the indus! 

and is seeking to recruit additional members of s 

to take part in organising and conducting 

and preparing material for study. 

There will be vacancies for:— 

(a) A cost and works accountant with good 
qualifications and with experience in the 
iron and steel industry. 

(6) A metallurgist with good qualifications and 
with production experience in the 


industry. 

(c) An engineer with good qualifications and 
with know of the operation and 
maintenance of steelworks plant. 

(d) A man with a ne ont = interest in 
management deve ni! 

flored will be related to the tial 
0! re to the ence and poten 
of the successful candidate. “Tne. 
be tenable in Sheffield. 

Applications, which should include in full state- 
ment of past experience, should be sent to the 
BRITISH IRON AND STEEL FEDERATION, 
HOYLE STREET, SHEFFIELD, 3. L 192 





a titi, 
EXPERIMENTAL Work. 


RESEARCH ENGINEERS 
LIMITED, 


Northampton Grove, Canonbury, London, 
N.1. Canonbury 4244/5/6. We have over 
25 years’ experience of experimental work 
and prototypes. We design, develop and 
manufacture special purpose and labour 
saving machines, all at the above address, 
Our range is from the smallest scientific 
instruments to 3- or 4-ton machines. After 
& prototype machine has been made and 
found satisfactory we can manufacture as 
many as are required. G 656 





TENDERS. 


THE HIGH COMMISSIONER FOR IN invi 
TENDER for the supply of: aS ete 
QUANTITY 
PLATE STEEL OF VARIOUS 
SIZES AND SPECIFICA. 
TION dia ae ~ 

TO IL.R.S. SPECIFICATIONS 

No. R21, R29, M-5. 

Forms of tender may be obtained from the 
DIRECTOR-GEN ERAL, INDIA STORE DEPART. 
MENT, GOVERNMENT BUILDING, BROM. 
YARD AVENUE, ACTON, LONDON, W.3, on 
or after 17th April, 1956, at a fee of 10s, which is not 
returnable. If payment is made by cheque, it 
should please be made payable to “ High Com- 
missioner for India.” Tenders are to be delivered 
by 2 p.m. on Tuesday, 22nd May, 1956. 

Please quote reference No. 439/55/RLY. L179 


3% 





LINDSEY COUNTY COUNCIL 
HIGHWAYS DEPARTMENT. 


(1) CONSTRUCTION OF KEADBY LOCK 
SWING BRIDGE, B1392. 

(2) ALTERATIONS TO BARDNEY JOINT 
BRIDGE Bi190. 

TENDERS are invited for the above works which 

are situated some 40 miles apart. 

1. Keadby Lock Swing Bridge is situated on the 
Sheffield and South Yorkshire Canal in the village 
of Keadby four miles west of Scunthorpe. The 
works consist of the construction of a new reinforced 
concrete. substructure, including piling, and the 
provision and erection of an electrically operated 
welded steel swing bridge together with all controls 
and ancillary works. 

2. Bardney Bridge is a 100 ft. span lattice girder 
bridge over the River Witham 10 miles east of 
Lincoln and the works consist of strengthening by 
means of piled concrete supporting frames and a 
new welded steel plate deck, together with a new 
cantilevered footway. ‘ 

Contract documents are obtainable from MESSRS. 
WILTON & BELL, 25, VICTORIA STREET, 
8.W.1, on yment of £3 deposit for each set 
returnable for a bona fide tender. Plans, etc, 
may be renee] at the offices of the Consultants 
or the undersigned. 

Tenders MUST be received by the undersigned 
by 10 a.m. on Saturday, 2nd June, 1956, in a sealed 
envelope marked “ Keadby Lock Swing Bridge, 

or “ Bardney Joint Bridge,” and may be 
submitted for either or both contracts. 

The Council do not bind themselves to accept the 
lowest or any Tender. 

G. K. TALLACK, A.MLC.E., 
COUNTY SURVEYOR. 
COUNTY OFFICES, 92 
LINCOLN. L& 
THE HIGH COMMISSIONER FOR INDIA 
ee, 
y oO. 2 
TENDERS for the supply QUANTITY 
Nos. 


SUPERHEATERS:— 
Superheater Headers for Locomo- 
tive Boilers... or a 
Superheater Eee for Loco- ast 
motive Boi os hee oy 
Forms of tender may be obtained = 
DIRECTOR-GENERAL, INDIA STORE es 
MENT, GOVERNMENT BUILDING, B . 
YARD AVENUE, ACTON, LONDON, w.3, . 
or after 17th A 1956, at a fee of 10s. which 
not returnable. payment is made b; — 
it should please be made payable to 
missioner for India.” Tenders are to be 
by 2 p.m., on Friday, 18th May, 1956. . LIT 
Please quote reference No. 234/55/RLY. 


THE HYDRO-ELECTRIC COMMISSION. 
TASMANIA. 


17 





WAYATINAH “A” POWER DEVELOPMENT. 
TENDERS FOR CREST GATE LIAPOOTAH 


TENDERS will be received by ‘he SECRETARY 
THE HYDRO-BLECTRIC COMMISSI hs aoe 
631 B. G.P.O., HOBART, TASMANIA, 
on Monday, 6th August, 1956, for tne | esign, supply, 
fabrication, delivery, supervisic® of erection 


of one 
RAULICALLY 
Gare OF THE LOWERING yee FEET 
LONG AND APPROXIMATE vow will be 
HIGH. Designs by specialist firms 

s< obtainable 08 

Specification No. C.E. 53° is 

al mn to AGENT GENER 
ASMANIA, 457, STRAND, LON ’ Las 
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pUBLIC APPOINTMENTS. ADMIRALTY. 


| ROYAL NAVAL SCIENTIFIC SERVICE requi 
| ; ‘ 4 quire 
COATION AUTHORITY, | SENIOR SCIENTIFIC OFFICERS and 








\NTEBBUR 





wrasse 











| SCIENTIFIC OFFICERS in Experimental Estab- 
we appointments with design experience in light mechanisms including 
Lene STANT FOR AUTOMOBILE ENGI. | *FVO-mechanisms, knowledge of hydraulics an a 
a - ;. | With first or second class honours d B ya- 
to help with Agricultural Machi- ; A S Gegree or equiva 
vurses = “ oP aitional prince te a ming lent high professional attainments. Salaries (Men) 
nery woul city and Guilds Full Technological §.8.0., £1070-£1245; _3.0., £513-£925, London rates. 
Qualiieatione ent ndustrial experience in the Somewhat lower in Provinces. Appointments ; 
| es ic ws 
Ne TANT FOR ELECTRICAL INSTAL- | }-< compete for established posts.— Application forms 
“Rp? : 8.W.1, i i . 
vious: city and Guilds Course “ B” and Course | quoting A 344/54 
ntial. A knowledge of flameproof — =— initial . sanded 
expres rational pecacteerse A Fe~ Thy THE PAISLEY TECHNICAL COLLEGE. 
isd by £18 to £725 per annum, with | Applications are invited for the following appoint- 
te allowances for Degree, training and | Went 


' ‘HNICAL © IGE | lishments chiefly in Weymouth, Cheltenha pea | y 
ANTERBUR \ ECHNIC AL COLLEGE. | Portsmouth areas and — He ag Majority as “9 
a ted for the following full-time | tf) posts or Electronic Engineers, Physicists (particu- n Ss ruc or 2 n C ta ' -4 
Applications ar ist September, 1956, for this | @tly with Electronics), and Mechanical Eugineers f $ j 
; , advantage. Candidates must normally be 1 At 
- ORK with students taking the y natura 
ae NEERING Technicians’, and Electricians’ | born British subjects of natural born British parents ‘ ' 
service 
; ; 
> 
avy j se 
wae venicle Repair Trade essential. unestablished (with F.S.8.U.), some opportunities 
3 : | from M.L.N.S., TECHNICAL AND SCIENTIFIC Her : 
ORK with students taking Courses B - ‘a a aN hdl : 4 : 
wa ony the City and Guilds. Qualif- | REGISTER (Kk), 26, KING STREET, LONDON, 
’ Certificates, together with Ordinary National | vB 
a 7 Elec trical Engineering. Industrial | ee 
| " a hr . 
‘The appointments are Grade “ A on the Burn- | (CENTRAL INSTITUTION). 
bum Seales for Establishments for Further Educa- | 
tion, L0., ~ 
qreiate slow experience. | MECHANICAL ENGINEERING: 
Te ella opportunities for advancement exist in | ar ay laa Salary seale, £1010 by 
this rapidly developing Regional College for which; GRADE I LECTURER: Salary scale, £760 by 
ap extensive Eeliding og b Tro tieation, | £30 to £910 by £50, to £1060 by £50 to £1160 
Further particulars anc € . 2 ; . . nd 
stich should be returned a8 800N a8 possible, may ny ae oes Salary scale, £600 
te obtained from the PRINCIPAL, TECHNICAL | civiy, ENGINEERING: 
(OLLEGE, LONGPORT, Sk” GAADs 1A LECTURER: Salary scale, £690 
apart ~~ y £30 to £990. 
sprcAaTION SS a OFFICER. Applicants for the Senior Lecturer and Grade I 
ites EDUC ae ON RO AD posts should have industrial or research and teaching 
8 LO NTERBURY. KENT L 60 | @xPerience at university degree or H.N.C. level. 
CANTE , oN i. ’ | For the Grade Ila posts applicants need not have 
ie | teaching experience. All applicants should have an 
—— a . qualification. The 
i i . ‘ A . salary scales are under immediate review which will 
DERBY Se OF apply as from Ist April, 1956. Successful applicants 
gress . | will be Lay a placing on the scales appropriate 
a : AP PRT . P . | to approved experience. Further particulars may 
PRINCIPAL: T. HEAP, PhD., M.Sc., F.R.L( + | be obtained from the underiqned. 
RT- staan et | H. N. HENRY, 
OM- Applications are invited for the post of RINCIPAL, L 33 
a HEAD OF MECHANICAL ENGINEERING | 
DEPARTMENT, duties to commence on Ist} 
September, 1956 | 
ed andidates must be graduates with good industrial | MINISTRY OF SUPPLY requires 
a aperience and should have had wide teaching and | ENGINEERS at Chorley, Lancs., to form a team 
rgnising experience in Technical Colleges or a| working on mechanical and electrical equipment 
esity. Applications will be accepted from well | for novel plant of chemical engineering nature. 
senior lecturers. Vacancies cover various aspects such as design and 
ary will be in accordance with the Burnham | specification, ancillary services (electrical, building 
education scales for Heads of Departments, | works, etc.), manufacture, progressing, inspection, 
t Grade IV (£1365 by £25 to £1515 p.a.) or | installation, etc., and are in three grades at salaries 
e V (£1515(by £25 to £1665 p.a.) according to | ranging within £675 (age 25) to £1575 p.a. 
ications and experience | QUALIFICATIONS: A.M.I.C.E. or Mech.E. 
INT {pplication forms and details of the post can be | or E.E. or exempting qualifications. A recognised 
pained from the PRINCIPAL, DERBY AND | engineering apprenticeship, and appropriate experi- 
hich DISTRICT COLLEGE OF TECHNOLOGY, NOR- | ence. Application forms from ML. & N.S., 
WANTON ROAD, DERBY, by whom completed| TECHNICAL AND SCIENTIFIC REGISTER 
the jons should be received not later than | (K), 26, KING STREET, LONDON, 8.W.1, quoting 
lage Tth May, 1956. L 184 | C303/6A. L 210 
The } 
reed | 
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irder Why not utilise your scientific and professional knowledge and at the vm 


same time enjoy the comradeship of service life and see the world 
with the Royal Navy. 


















THE SUPERVISOR’S GUIDES—No. 4 Factory Organisation 


By J. Munro Fraser, m.a., and B. W. Gould, M.1.PpRopD.E., 
A.M.ILE.E. The latest book in a series which has proved 
immensely popular. It forms a concise guide to factory 
management produced specially in suitable form for super- 
visors and foremen. 3s. net. 


The Instructor branch offers Short Service commissions to graduates 
in Mathematics, Physics, Engineering, Chemistry, Metallurgy, History ; 
and English and to non-graduates with teaching experience in Science +. 
subjects. ‘ 

The work of the Instructor Officer is fundamental to the Fleet and 
covers the widest field of active operational and academic duties ashore Vag “ 
and afloat. Instructor officers are also the meteorologists of the 
Royal Navy. ‘ 


HYDRAULICS AND THE MECHANICS OF FLUIDS 


By E. H. Lewitt, B.sc., pH.p. 9th Edition. This well-known 
textbook covers the syllabuses of the B.Sc.(Eng.), Inst.C.E. , 
and I.Mech.E., examinations in this subject. Tlustrated. 


30s. net, Note also:— 


THE PROTECTIVE GEAR HANDBOOK * Undergraduates in final year may apply. “ te 


By M. Kaufmann, M.1.£.£. A companion volume to “ The %* Short Service Commissions may be for 3, 4 or 5 years. ? ; 


Switchgear Handbook.” Invaluable to engineers interested * Taking a Short Service Commission fulfils your obligation for a 


in maintaining continuity of supply in distribution net- National Service. 


works, to those responsible for planning and designing ; ' 
’ . ‘ 2 00 tax free gratuity after 3 years and pro rata for longer. ¥ ae 
switchgear installations, and also to students. 35s. net. ® £3 g y 3y p 8 ‘ 


* All Short Service Officers may apply for permanent commissions. + ie > 
FACTORY ADMINISTRATION IN PRACTICE 


By W. J. Hiscox and James Stirling, a.m.1.mecH.E. Sixth 
Edition. This book has been widely adopted throughout 


the country by educational institutions as a textbook for 


%* Candidates must be British subjects, sons of British parents, under Me 
36 years of age and medically fit. re 


For further details apply to he 
clas in factory administration and organization. An a 
invaluable book for all members of the factory administrative is: ia 
al 126 6 net DIRECTOR, eae: 
NAVAL EDUCATION SERVICE (P:E), as B 
ADMIRALTY, LONDON Oa 





RS 
r teehnieal books 


Parker Street, Kingsway, London, W.C.2 








(PE), K976. 
Classified Advertisements continued on Page 4 

































































4 April 20, 1956 ENGINEERING ENGI! 
v DERBYSHIRE EDUCATION COMMITTEE. PETERBOROUGH JOINT EDUCATION COMMONWEALTH OF AUSTRALIA. ennai EDUCATION mnisTS 
CHESTERFIELD COLLEGE OF | eens Re re LLANELL ; 7 4M. INSF 
tee ~*~ -— — ZTE 1G SCHNIC SOLLEGE. aunemepiates N Y TECHNICAL © ai The UF 
TECHNOLOGY. PETERBOROUGH TECHNICAL COLLE AdRODYNAMICS DIVISION. ja di ; L COLLEGE, pa from 
. plications are invited (, Age at |e 
PRINCIPAL: E. CARDWELL, MSe. (Lond.), Applications are invited for two ae . BLISHMENT, | FULL-TIME r the post of aA 
> EB ; MECHANICAL WEAPONS RESEARCH ESTA NT, ASSISTANT MA 
ies ey CULL TINE TEACHERS > ‘Applicants should SALISBURY, SOUTH AUSTRALIA. DUCTION | ENGINEERING sul sno. cme 
yplication y . ‘ a Degree or equivalent and will be required names ~ be ee 
as: IstANT GRADE B wg 4h on 2 ¢ to teach engineering subjects to O.N.C. level. Apna re et Sreeban tk 4 aj) Fg gy mee — ad graduates in Engineerin eo pe 
Mechanical and Civil Engineering with effect from Pot Es A ante Rwy 4 poy ye eg tm elt (A.P. ie Engine. ong — vl ad institution of fir, Some’ 
8 “pte 5 j i 2 | r W b : » ee . £O7 r i ee Gy rb of $25 
es fon” ea 3 on ny i par snaum, with aj jate allowances for degree, i... re £2713 to £3043 per annum (Australian | and So. aoe Sed ae «perience, om, — 
. Produc Snerimmer! training and industrial experience. currency). — ~h P e with the Burnham ~s 
a ay Te —— a a or. oa Final Forms of application (returnable — —— Fen a — 14 hae ~~, > ig came B Assistants one im 
A . ’ - “4 o 7 mi ’ '. m eaching H 
' ay ent Gi ee SS ee OUCATION OFFICER, TOW w HA LL. PETER- | supersonic and transonic flow, and to collaborate eres experience. 6 and approved iu — 
"" lary will be in accordance with the Burnham | BOROUGH. L 18 | wie ond corying out capes wae = Se Further ns a oe eo as possible. oa man 
Technical Reale fi - yooh ne <a> i aan ont ond, We copee supervision over the work whieh mont bs toes of application woh mane 
. , » Grade B, eemenietrenemateones of other d rithin ' > , 
; allowances for teaching and approved industrial QUALIFICATIONS: Degree of high standard in | 4ppearance of this advertisement, ay ps the taatructo 
<seletion Pn A — A. a PRESTON. Mathematics or equivalent qualitentions, extensive ~~ catessigned On receipt of & stamped — 
ol 4 sethiligis 7 Ps J "1 *nvelope. i 
foolseap envelope required) to whom applications HARRIS INSTITUTE TECHNICAL yo en lle ceahiy to dives Geeta of ction,” P* ORWERTH HOWELLS romparable 
should be returned within 14 days of this advertise COLLEGE. Where permanent appointment is accepted, the 4 m _ DIRECTOR OF EDUCATION ML Mech 
ment. slamngntaomae appointee will be required to contribute to the | COUNTY EDUCATION OFFICES, ™ inetuding A 
' 8. A. BROADWELL, Wanted for Se ber 1956 Commonwealth Superannuation Scheme. However,| COUNTY HALL, pug 
COLLEGE or Tecunotogy, ~@@S™*® | assistTANT LECTURER in Mechanical | the successful applicant may alternatively choose CARMARTHEN. _ es (0 
: STIRMARY RO a ’ Engineering with tieal experience and ability | to enter into an agreement for a three (3) to five (5) have Sad 
ae ; wean, to teach such subj as Wi Technology, | years contract of employment in Australia, In this posed 
CHESTERFIELD. L te Machine Tools, Metrology or Jig and Tool design. case, the Commonwealth will bear the cost of return —_—_——— - of 
Salary Burnham Scale, G B £525 to £820 | fare, together — cost a ering aon p= the pla 
nerements for degree, training and experience. | appointee’s furniture and effects up to a maximum . , . ; 
“iade cat Application Forms may be pbtained | cost of £500 (Australian), £250 (A) each way. rt eRe ACADEMY, SANDHURST: lng so OS 
from the undersigned to whom they should be Under specified conditions, first class boat fare | pie Civil Servi AR SENIOR LECTURERS. ee 
returned with'n 14 days of this advertisement. (if first class berth available) for the appointee and | ¢ 00,00 for ae 8 invite applications OMMSSI 
UNIVERSITY COLLEGE OF THE GOLD | H. WILKINSON, PH.D. AINST.?., Principal, aes (wife and dependent children) will be | sibiects, (9) one or two in Ltheeue Gee LONDON 
y ii titut chnical Co! » e Commonwe q , A ; s, 
. — wee fm Street, Preston, Lancs. L218 Application forms obtainable from SENIOR pe Ba hn (a) the posts are short 
Applications are invited for appointment as REPRESENTATIVE (A.P. 42/1) DEPARTMENT | (ove “4 ber lone, under (b) one post is long 
(A) SISTANT ENGINEER MELECTRICAL OF SUPPLY, AUSTRALIA HOUSE, STRAND, carer, the = ae mens y Bh Lecturer or Senior 
(B) ASSISTAN ENGINEER (MECH- LONDON, W.C.2, with whom applications should | Pcie teeturer ¥ short service as Lecturer 
ANICAL). NORTHAMPTON POLYTECHNIC, 8ST. JOHN | be lodged by 30th April 1956. L cath and oo Lee or Sealor Leen tt tart THE 
in the Estate Office. STREET, LONDON, E.C.1. dates selected for short service posts will be con. HENRY 
j The daties of the Assistant Engineer (Electrical) _ sidered for long service posts as they arise and the 
} will include the operation and maintenance of the Applications are invited for ntments as period as a short service member will normally 
EHV and LV underground distribution system, water Lect Gnan OR ASSISTA LECTURER LONDON COUNTY COUNCIL. count for superannuation pur ’ ; The Cou 
; supply, sewage, institutional and domestic electrical | (GRADE B) in the Civil and Mechanical Engineer- lane Age at least 21 on Ist August, 1956, but appoint. for the H 
pg mete | of and estimates 26 Departeas —tyhy = = | in Degree and National PADDINGTON TECHNICAL COLLEGE. ment to s Senior Lecturership is not normally made The salary 
le r : e of 30. © ; | 
The duties of the Assistant Engineer (Mechanical) 1. SOIL MECHANICS, with Surveying and | assistaNT GRADE B. to teach mechanical | obtain in Summer, 1956) an agpragetate Games 4 a 
will —— the operation of the College transport other subjects of Civil Engineering | engineering subjects of Ordinary and Higher National | least 2nd Class Honours) or equivalent. Teaching (one in th 
| — ay + ae repair —— courses. biects inchudl: Certificates. Burnham (F.E.) salary scale £525 x | experience is desirable and appointment to a Senior received B 
j wy aunt de ae oe cae as ee a 2. eee! De ODYNAMICS oy | £25 to £964 plus London Allowance. Individual | Lecturership will depend largely upon academic 
i y — 50 per — point of en APPL vine. commencing and maximum salary according to age, | qualifications and teaching experience, 
| according to experience and qualifications. F.8.8.U. MECHANICS OF FL \. § Se qulifications and experience. Application forms from Salary scales: Lecturer—£433 to £900; Senior 
A. ig Ge oogeminet 27 Jean | The cqpcintneats wis be made fom ist Sep | SECRETARY AT COLLEGE, SALTRAM CRES- | Lecturer—£960 to £1255. Provision for’ starting 
child (Mmaximumn £500); free passages for appointee, | (Grede’ B) according to qualifications. Salaries in | CENT, W.0, returnable by 2nd May. (605). 1194] salary above the minimum | 
; ae PP , le y by 
i wife and maximum of five children, on first appoint- | accordance with the London Technical Scale September, 1956, or as soon after as ible. lag LIV 
ment and on annual leave; outfit allowance of £60. Lecturer £1001 by £25 to £1113; oe a ‘urther ticulars and a) bein tee from 
Part furnished quarters at rent not exceeding Assistant Lecturer (Grade B), £561 by £25 to| _ : ; c ‘ ECRETARY, CIVIL SERVICE COMMISSION, 
7.5 per cent. of salary. £368 ; NATIONAL COAL BOARD, OPENCAST EXECU- | BURLINGTON GARDENS, LONDON, W., Applicatic 
Applications, (six copies, naming three referees | with £60 for d or equivalent qualifications, TIVE, has vacancies for quoting No. 4580/56/15. Application forms must a fo 
and stating full qualifications and experience to be | £18 to £54 for University training and allowance for | CIVIL ENGINEERS for work in connection with | pe returned by 4th May, 1956. L2u DEPUT) 
i sent so as to reach the ASSISTANT REGISTRAR | industrial or teaching experience. the preparation, letting and supervision of contracts sat 
(LONDON), UNIVERSITY COLLEGE OF THE| Further particulars and forms of cation are | for opencast coal working. Applicants should have Candid 
} GOLD COAST, 29, TAVISTOCK SQUARE, | obtainable from THE SECRETARY, to whom | had practical experience in the conduct of large — Iestitatio 
| Coline od ol ne. University | applications should be sent by — May. civil engineering ——— —-. —_ hag = prem 
Co t Gold Coast, Achimota, Accra, not J. BE. RICHARDSON, techni yualification in Civil Engineer’ 8 b> 
later than a fortnight after the appearance of this Ph.D., B.Eng., M.I.¥.B., A.M.I.Mech.£. | able. CITY OF LEICESTER. —— 
notice. 173 PRINCIPAL. L224 Commencing salary will be according to quali- —_— rospitals 
fication and experience within a salary rage of EDUCATION COMMITTEE. The per 
£375 to £1125 per annum. The appointments are meme . for the Re 
} _ a _ superannuable, ont eqqertuntties — ae COLLEGE S RS. > yeaa AND field and 
ti f t ight to h 3. KE. 
| Seseeseeee Saesescesosacsecesoosossoosossosesosemeesces® Applications giving full detalls of age, ualifeations ae 
a | 2nd _ experience should be made to the ESTAB- PRINCIPAL: RB. E. WOOD, M-Se., F.Inst.? Salary 
| =| LISHMENTS OFFICER, NATIONAL COAL a antae 
| g| BOARD, OPENCAST EXECUTIVE, 85/87, Applications are invited for the of ueaihs § 
a| JERMYN STREET, LONDON, 38.W.1, within) ASSISTANT LECTURER (GRADE 8B) in the Applic 
g| 10 days. L154 te yar at emp oo pba nf present 
Natio Certificate slectr 
Ss vi for Civil Engineers : — 
- urve ng or Vv z m - Candidates should possess a Higher National feanns 
®| WARWICKSHIRE EDUCATION COMMITTEE oS Contiaeae’, ~ hould. ~ ie cheek 
ivi j j KS 4 EDUC! N C SE-|“*C” Certificate and sho have _adeq 
PHILIP KISSAM Professor of Civil Engineering, - kweny chines Gr weeks in Electrical Installation Work 
; ; IGBY COLLEGE ° ECHN iY AN Salary: Burnham Technical Sc 2 
Princeton University : ARTS. to £820 per annum, with appropriate allowances for 
s - industrial experience. 
| : 7 ; In connection with Industry-based Sandwich Forms of application can be obtained from the ROYA 
The engineer directing important or unusually accurate . Courses in Engineering and other developments, the | REGISTRAR. COLLEGE OF | THCHNOLOG! ! 
aT ; ; following appointments to the College staff are being | ¢ COMMERCE, THE NEWARKE, . PRIVG 
surveys must be familiar with every special instrument . de from Ist September, 1956. t ‘whom completed forms should be returned ss BINCI 
or technique which might be used to save time and > pntaes cm Menenied Sasinearing. soon as possible. ‘se weit embeiell 
money. This book provides a practical, economic ° : 3 ASSISTANTS, GRADE B. ae PR DIRECTOR OF EDUCATION. L214 p). 

° ith i or the Senior Lecturer post, candidates sho’ IN 
approach to advanced methods; it is suitable for students * ws qeaductes of a Univertiig, eotpesels eocmbantl po 
who have already taken an introductory course in the =| °f the Institution of Mechanical Engineers, wit! — Depart 

. —_ . s adequate teaching and industrial experience, is also Report | 
basic principles of surveying. a | cxpected. The lecturer appointed would also be incremer 
“ a} required to teach in Higher National Certificate,| AIR MINISTRY Works Designs Branch requires Upward | 
9 x 6 inches 764 pages 64 shillings = | Professional and Degree courses. A) in LONDON. " Report 
=| For the Grade B posts candidates should be | (1) DESIGNER/DRAUGHTSMEN (Order No. Candi 
g| graduates and/or hold professional qualifications. | 1005) for bulk petroleum storage and eg industri 
. The~ successful applicants would be required to | installations experienced in one or more of capable 
S teach Ordinary National Certificate and City and | following:— - depart 
q | Guilds students. (a) Storage tank lagent and design, (6) Lang] now bei 
«|... Salaries will be in accordance with the Burnham house and pee lagout, ? beet wy the gro 
Technical Scale, with appropriate itions for ipe line mes, (¢) hy' rf devel 
Construct ion eee : qualifications and experience. a Technical training to A Tor 
s Fe eee form and further var me ow os plondond pee. fret u BA ING particu 
: obtained by sending a stamped addressed foolscap | (2) STRUC RING 
planning. equipment and methods 5) csi (0 sie \inderigned by whom application | DRSIGNER/DRAUGHTSMEN (Order No.0) MSN 
g | Should be received as soon as possible, 4 for reinf concrete or eS ¥ oon aa 
P W. COOPER, sound technical training and se 
R. L. PEURIFOY Professor fof Construction Engineering : PRINCIPAL. experience im design/detailing of. top al 
T : | RUGBY COLLEGE OF TECHNOLOGY (a) Reinfor concrete construstiee els, 
exas Agricultural and Mining College : AND ARTS, types of buildings, or (0) ster itgs. and 
P : “ar . P EASTLANDS, arehouses and similar y j 
McGraw - Hill Series in Civil Engineering . RUGBY. L783} civ ENGINEERING DESIGNER 
= MEN (Order No. 1002) experienc 
s DRAUGHTSMEN ( of engit- 
s oman mas in one or more of the following branches 
This book, which treats the subject of construction on s eering:— stormwater Drainage, 
, : a| ST. EDWARDS (MENTAL) HOSPITAL, CHED- (a) Earthworks and = Stormwalr™ il disposal 
an engineering basis, may be used as a textbook by ~ DLETON, NR. LERDS. STAFFS. (6) Foul Drainage and tyes — c 
students of architecture and engineering. It will also s (1,450 Beds). Fee em. Salaries up 0 £860 DA tn 
. . : P + Sienna "AN > ROVIN tie 
be a useful guide for professional engineers, architects s|SUPERINTENDENT ENGINEER AND /|(B) IN oo PR. Algo al an 
and builders when designing or purchasing equipment, | SEEDY OF WAG cose Must have passed. an | ELECTRICAL ENGINEERING DRAUGHT: wat 
. . * +. ene I 
writing specifications and choosing methods of «| examination in engineering technology and hold | MEN (Order oo on eae electrical equipment a 
@/ one of the following qualifications, or an a ed | schemes for i ner jeal distribution Vy, and me 
i construction. #| equivalent certificate: Higher National Diploma | buildi or in Sine to O.N.C: or Wh 
. as a | (or Certificate) in Mechanical Engineering, or First | M.V. eyes phere Salaries UP to £850 ps 2: 
9 x 6 inches 558 pages 64 shillings # | Class Certificate of competency in Marine Engineer- | equi t Dt upon age quale a 
e|ing or equivalent Naval Certificate. Must be | Starting pay ey aertime, Long 2°m possi- Po 
#| competent to undertake the duties of Clerk of | ex . ‘ o ble and promotion prospects peri 
«|W of theBuilding Maintenance Department. The bi ties with ve a year, Normally natural bore 
+ P appoin' req reside in our ‘satin : , employ- " 
McGRAW-HILL from your usual bookseller 5 provided on the hospital estate for which a | British We. ten stating 980 ay Bape on 
=| rental will be charged. Applications with names | ment inel. Tye Borough and relevant S NO 
a two referees by 27th April, to THE GROUE — Exchange quoting ; GO 
0. 
ToC TICS S OCCT CIC OC TCS TTT TTT T TT TiTirrrrrerrrTtee — om 
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| a 
LABOUR AND NATIONAL : : ERS OF Gigs 
gseTRY OF NL RVICR: TIONAL) —_ COMMISSIONERS OF IRISH LIGHTS. EMU tikes be 
un aeeTORS OF eT eee adgplications are invited for the established seat ef = VOLTAGE EASES Moi : : it 
Phe Civil Service Commissio) H Ca T (EL ’ = = ‘ 2) mt, 
aes pa men and women for pensionable posts. | of the Commbionisuers” Waretes hens a rT| = ENGINEERS (MAIN & BASIC GRADES) = ; eve! “” 4 
ie at least 21 ond (unless exceptionally well | County Dublin, aoghere,| = required by = Oia! Po, 
jer ym 1s une in e year o Candidat ‘ om = EA = “, + 4 bo” 
10. wiecin. with tension for water service in | 35 years deat ee mS Ss = THE ATOMIC W PONS RESEARCH ESTABLISHMENT, = vue : bd * 

. ondon salary (i i y io e ion & rtrical or | = = : we Pe 
ve. BM. Fore ce pal ‘ble 2508. (at ‘ce i, duty | radio engineering firm of repute and have had some | = ALDERMASTON, BERKSHIRE, = ok tee 
sdoeance where pas able), Ook eb or over, rising to] A’ thorugh oon = to design or assist in design of general engineering equipment to meet scientists = ie BR 4 
o sero d, O ae ower outside London. Aspecialinere- | (A.C thorough working knowledge of electricity | = requirements. Applicants should have served a recognised engineering appren- = » 4" 

4. sul’, Somewhat "the scale, is granted after re A.C. and D.C. up to 500 Y.), electrical test equip- | = ticeship and be Corporate members of the Institation of Mechanical, Electrical = ptt rE 
1 ment of £25, onher posts filled by passing | ment and communication engineering is essential = or Civil Engineers or have equivalent qualifications : = { “eee ar 
ther gobation. Higher posts ee Py sag ond should have passed Parts I and II| = SALARY: Main Grade £1130 to 1435 p.a (Male) = q' @ 
Nits Css IL. dude the enforcement of the provisions Engin Examination of the Institution of Electrical | = Basic Grade £728 (at age 25) to £1130 (Male) = aac) aes 
ved ag ey Acts and Regulations affoctin the The can or hold equivalent qualifications. = Contributory Superannuation Scheme, Successful married officers now living 3 Ag? | eae 
f the Factories Ifare of work-people and pA "4 £8 ‘he consolidated salary scale is £635 by £25 to| = outside the Establishment’s transport area will be eligible for housing on one of = ‘ cette 
ule, he rin “os Abed a on eartein aoe od Pe con — * subject to a cost-of-living = ~~ Free: Aa estates; until housed a lodging allowance may be payable. = wy é * i 4 
rs pent including Le pono Re Engineering 122 pet ated ent brings the scale to £815 to| = ee ee towards legal expenses incurred in house purchase = > 7, . i 
(onstruction and bull Hing * + Applications, giving full partic = Requests for appli : : WK Tr . = ». +f 2 
ined eiates coo normally be university graduates, | tion, trainir 5 pare ulars of age, educa- | = Requests for application forms by POSTCARD to SENIOR RECRUITMENT = e450 * ‘ 
ped oreerabily in Ew coring or Kotwal Science (or | be submitted not later than Monday, sth May w1956, = April ER, at the above address, quoting number 1096/26 not later a = we ise vs ; 
comparable technica qualification, e.g., | to the undersigned, from whom Cather pon He » = 4 = ‘ + ele & : 
. oh. EB.) Graduates in other subjects, | of the i ¢ - ae particulars = = é he oF } 
. yn are elizible. Works or other seamed i and conditions of service may be TUT eee i ‘ee @ 
experience an advantage. Candidates without \. J. ENGLANI * i z 
Lt jegrees (or comparable techical qualifications) who Saye SECRETAR RENEE a | | yt ’ & 
7 have good general or technical qualifications, and IRISH LIGHTS OFFICE Bos RTARY. rad uM " 4 
have had considerable works or other practical 28, D’OLIER STREET. ‘ rd 3 
experience (especially in responsible positions) will DUBLIN, : L101 sy i 3 
be considered. ' Applications are invited f i iSTY" F tA CIV ERVICE a F 
“application may be made at any time, and so PROFESSOR AND HEAD. ‘O  DEPART- ane eee —— oe ea -, re ¢ | 
ST: jong a8 there are vacancies suitable candidates will Si ie ue er oma raed OF POWER ENGINEERING at the MECHANICAL ENGINEER. \s ca. & 
ERS, be interviewes covinansemiin, idiiimice aimee pat : nstitute of Science, re, under UNESCO'S P.W.D., NYASALAND. sd me | 
om Particulars from SECRETARY, CIVIL SERVICE COUNTY BOROUGH OF DONCASTER. Programme of Technical Assistance to under- (BCD 112/4/019). * , fae 
dern COMMISSION, 6 BL RLINGTON GARDENS, Sure developed countries. Duties to administer Power no ‘ ria ue y 
least LONDON, W.1, quoting No. 280. L 209 ENGINEERING ASSISTANT. Eeciecsting Department and co-ordinate activities Executive and supervisory duties concerned Pe 2% '. bE 
hort Poa — = ; the ‘our Sections—Electrical Engineering, | With technical aspects of Public Works Department Hy + : 4 
long app Sone ons are invited for the appointment of an ~ ere age Enbineering, Civil and Hydraulic | Plant and transport organisation, including field ie 3t a 4 
ior ST CA INEERING ASSISTAN (MECHANI- | Meineering and High Voltage Engineering; lecture | maintenance of wide range of contractors plant Aste, ore an F 
purer L) to supervise the installations, maintenance | tO Students of post-graduate diploma courses in and vehicles, organisation of workshops, inspections, Ps . oO j 
hort [HE UNIVERSITY OF LIVERPOOL and repairs of mechanical plant and equipment at Electrical Technology and Power Engineering; | Costing. lies 4 , fe 7 
undi- aa ’ a) Sewage Disposal Works, Public Baths, Water guide students’ research and handle researc! Appointment pensionable, salary range £980 to hy ’ 
con- HENRY BELL WORTLEY CHAIR OF and Highways Departments, at a salary to be fixed problems relating to the Electrical Industry, | £1850 p.a. a salary according to experi- ; ou 
the METALLURGY. according to the candidates abilities, experience and | @¥lifications: degree in Electrical Engineering, | ence. Free passages for officer, wife and Pre a ‘ : : 
nally au a si were - training in ab-snown electrical manu- | passages for children up to the cost of one adult : : > ; 
ne Council of the University invi — J ations stating age, qualifications (if any), concerns or large power projects, and full | Passage. Quarters provided when available, at , : 
oint. Bs —_* A= be — Y. ——— ——— present appointment and salary, previous ps corporate membership of Institution of Electrical | 74 per ceat. of salary, maximum £150 per annum. ve! ‘a , 
nade The salary will be not less than £2100 Ser dieeeialnls ments and full details of experience, together with Engineers. Teaching and research experience | Five days leave for each month of resident service. “1? : 3 ; & 
> (or Purther particulars may be Sbtained’ from , ne the names and addresses of two referees, should be desirable. Duration one year, renewable. Salary: Candidates, aged 30 to 35, should be A.M.1.Mech.E. g uiee | 
e (at undersigned by whom twelve confae of uwalicatd sent to the Borough Engineer and Surveyor, 2 £3125 to £3395 per annum tax free, plus allow- | with at least 5 years praccical experience in mech- Ne ; x 
hing one in the case of overseas couitaeaess Onan a be Priory Place, Doncaster, Yorks, on or “pefore | 2ces. | Free return cag for appointee and | anical workshops in an executive capacity. ‘* oh « &@ 
enior received not later than 26th May, 1956 Saturday, 28th April, 1956. dependents. For further information and applica- Apply in writing to the DIRECTOR OF : “4 5 
oo 9 ee a ees Candidates must state, in writing, whether they | #8 forms write MINISTRY OF LABOUR AND | RECRUITMENT, COLONIAL OFFICE, LONDON, 5 ‘ Ae i 
REGISTRAR. “y 76 are related to any member or senior officer of the NATIONAL SERV ICE (A.8.12) ALMACK HOUSE, | 5.W.1, giving briefly age, qualifications and experi- : i 
enior AR. 1/6) Council. KING STREET, LONDON, 8.W.1, quoting} ence. Mention the reference number BCD 112/4/019. : B 
rting H. R. WORMALD, A12/15/UNE/IND. Lit L 128 it if 
santeneiilisaete TOWN CLERK. ta e 
y by 1, PRIORY PLACE, er ny me ee eerer Ph | 
iis LIVERPOOL REGIONAL HOSPITAL — L 109 a sat 
108, ARD. LONDON ELECTRICITY BOARD. BEEEME GUIAES iP : 
on Applications invited from suitably qualified pam PUBLIC WORKS DEPARTMENT AND « a 
Must persons : CIVIL/STRUCTURAL ENGINEERING 7 . . ne —_ . ' 
211 SUPUTY REGIONAL ENGIOGUER, Regional | SEED CH RE SHIPBUILDING RESEARCH ASSISTANTS AND DRAUGHTSMEN. | DEAINAGEJAND IRRIGATION DEPARTMENT thy te 
Engineer's Department, 2 Union Street, Liverpool, 3.| ee ee Oe Sa nat te anos ; ra ! 
( +" » » 3. Engineering Section for a Applications are invited for the abov: : 
andidates t - A 1 ‘or the above itions ENGINEERS (CIVIL 
a es be Ceepecete Members ri the | PERSON WITH A GOOD UNIVERSITY | i® the Construction Branch of the Chief Ghoteeer’s SERS ( ) ‘ +] 
wens or Electrical Engineers or trweta ~ — : ngi- peers IN MARINE OR MECHANICAL | Department in Central London. Appointment on contract/gratuity terms. Salary " 
and must have had wide experi i ngineers | ENGINEERING and with practical training and _ Conditions of service are in accordance with the | in incremental scale £1100 to £1400 p.a. Free a4 , 
design and operation poodenata ie n engineering | experience. Research experience and/or service at | National Joint Board agreement, Schedule “ D,” : generous home leave: low income tax: ~ 5 ie 
hopitals and institutions y in connection with | sea an oe and salaries are inclusive of London Allowance. vratulty at the rate of 224 per cent. of basic salary ewe sa 
The pusen appointed will be required to é , The salary will be within the range of £550 to Applicants for the positions of Assistants should | is payable either at the end of the contract or at e* . 
for the Regional Engineer over th q > deputise | £1350 per annum. The commencing salary will,| ve experience in the des and detailing of | intervals of six months. ‘ 
fed and undertake under his direction copmeens however, depend upon age and qualifications. The reinforced concrete for foundations, framed buildings, Candidates should hold a University degree or ? , % , 
and supervision of engineeri na i esign | appointment is subject to the Federated Superannua- etc., or in the design and detailing of structural | diploma recognised as exempting from or have . ae. 
™ tion of technical reports ng projects and prepara- | tion System for Universities. steelwork for buildings, ete. Salary within Grade the Final Parts I and II of the A.M.LC.E. > +t 
4 Salary £1195 by £50(4) by £30(1) to £142 Applications with full particulars should be | 5 = £672 to £777 per annum. examination plus at least two years’ experience in ° 
appointment will be determinable he Aman The addressed to THE SECRETARY, THE BRITISH Applicants for the positions of Dr tsmen | large Civil Engineering works. Experience in the ey Ys 
5 the months notice. y ee calendar SHIE BUILDING RESEARCH ASSOCIATION, 5, should have experience in the preparation of drawin, use of mechanical earth-moving equipment an el ne 
laaey Applications stating age, qualificati J CHESTERFIELD GARDENS, CURZON STREET, for either reinforced concrete or structural steelwork, | advantage. : . 
ation present and previous apy vat —— experience, | LONDON, W.1. L 116 | oF building work. Salary within Grade 6 = £535 10s.| Apply in writing to DIRECTOR OF RECRUIT- ¢ 
iumes and addresses of theese pe mene rm with to £661 10s. per annum. MENT, COLONIAL OFFICE, LONDON, 8.W.1. 7% 
tional 0 reach me at 19, JAMES STREET chnical), eaae Application forms obtainable from PERSONNEL | Give brief details of age, qualifications and experi- ‘ ; 
ao POOL, 2, by 25th April, 1956. , LIVER- yy — pa td ro ep it glee ence, Quote reference BUD 112/30/08/D5. L 130 4 y . 
don ina . C2. ote ref.: /V/2003/FF. ; 
quate VINCENT COLLINGE, THE BRITISH SHIPBUILDING RESEARCH ’ sis pas atee ‘ v 
Work. Secretary to the Board. K 227 | ASSOCIATION has vacancies in the Naval Archi- fe ‘4 
J oe tecture Section for —_—— ‘< ° 
es for = PERSONS WITH EITHER A DEGREE IN uN ' 4 
m the NATIONAL CERTIFICATE OR EQUIVA: CITY OF NOTTINGHAM ne ’ he 
Ay r CHNIC E R EQUIVA- ; N NG . = ak tm . 7 4 
O63 WYAL TECHNICAL COLLEGE, SALFORD. | LENT QUALIFICATIONS, and with apprentice-|  assistamy QUANTITY SURVEYO AGRICULTURAL DEPARTMENT. 7% me * 
ged PRINC’ ; oc ee 8 or prac experience in shipbuilding. R, ee ‘ ; 
ed as RINCIPAL: P. F. R. VENABLES, B.Sc., Ph.D., waite salaries will within the Saaee of £500 to ee ap hte S706 te sore per annum). ASSISTANT IRRIGATION ENGINEERS. %, 8 
-R.LC. i ri cations aren sees ‘ . 4 ; 
-— a £1000 er annum, ‘The commencing salaries wil | Application are, invited for dpe above position in) ypointment ts on Contract/Gratuly, terms fr ie 
at HEAG, Semone invite applications for the post of | appointments are subject to the Federated Super- ——— should be Associates of the Royal | 4M initial period of 18-24 months. Salaey Susee Bee ba ft 
ING DEPARTS MECHANICAL ENGINEER- | 22nuation System for Universities. Institution of Chartered Surveyors, or have extensive | plus an overseas allowance vars on to a Me : 
CU RCARTMENT, duties to commence as| Applications with full particulars should be | professional experience. The person appointed will | £180 p.a.. and  snggeaes Root Se ae Gaia. a as fF 
Dounen e. The post is recognised as a Grade V addressed to THE SECRETARY, THE BRITISH required to be responsible for all the Quantity | Free passages. \ ree — atten Ta or oer. Sed ,'s : 
Report (T "vee the 1954 Burnham Committee | SHIPBUILDING RESEARCH ASSOCIATION, 5, Surveying work on individual major contracts. | Generous home leave. w Income Tax. P di a: 3 
a oe unical) the salary is £1515, by annual | CHESTERFIELD GARDENS, CURZON STREET, Commencing salary will be according to experience. Candidates should be graduate members 0 bon me, ha ¥ 
q Upward of £25 to £1665, but may be subject to LONDON, W.1. Lil Housing dation is availabl Institution of Civil Engineers or equivalent. Experi- ra : i 
k Prard revision under the forthcoming new Burnh Applications on forms to be obtained from| ence with a River Board an advantage. These 
r No. por. g urnham R. M. FINCH, O.B.E., M.LC.E., CITY ENGINEER | Posts offer opportunities for graduate engineers So | eo 
mping indust; ~~ should preferably have teaching AND SURVEYOR, GUILDHALL, are to be | obtain the actical experience necessary for election Ge: : 
it the ciabhe ne Shd/or research experience. i be returned to him ten days after the appearance of | to the Institution of Civil Engineers. : “i j 
able of taking charge of a lar Fh pe a : this advertisement. Apply in writing to DIRECLOR OF RECRUIT- ay oy a 3 
teartinent in a period of tenner $2 mew euteaatens CENTRAL ELECTRICITY AUTHORITY. R. M. FINCH, MENT, COLONIAL OFFICE, LONDON, 8.W.1. oe te 4 
ent of tie grilé built. ‘They should also be able to oe MIDLANDS DIVISEON CITY ENGINEER AND SURVEYOR. | Give brief details of age, qualifications and experi: ye eee F 
N.C. develop oe pan post-graduate courses and to capo teinc iw ner fat L 196 | ence. Quote reference BCD. 63/2/05/D5. ii a . Aa ; 
5 pt , Forms of applic tient ae J Applications are invited for the following positions a3 ae 3 
ING Pryculare of the post, may —— with further }in the Generation Construction Department at ere yo * § 
1001) PRINCIPAL, ROY Aj A re from THE | Divisional Headquarters, Moseley, Birmingham. | ~~ o: Ae ae ct Bae = es ett "aay £ 
; with SALFORD, 5, to w =e NICAL COLLEGE, | Good working conditions, superannuable appoint- ‘ ee? © 
varied 000 a8 possible 1ey should be returned as | ments, salaries within the range £640 to £850 per se : AE : 
, . i j i. hi * 
e cuERe {BLRSDALE THORNTON, — dependent upon qualifications and experi te. i* ay 
sheds, E GOVERNORS. 1 188 (A) SENIOR DRAUGHTSMAN (MECH- TECHNICIAN oh. a 
d ANICAL). Vacancy No. 266MD. + she oe me 
ce Ba: () ANICAL).. Vacancy No 267M. ATOMIC WEAPONS “RESEARCH ESTABLISHMENT ie BG 
, . acancy No. 267MD. ‘ IST! ; IN‘ ~ z ie 
oa CITY OF NOTTINGHAM () FRIGAL). acancy XNo-20SND. ALDERMASTON, BERKS : aes au 3 
aS. . Vacancy No. 268MD. ’ ° , fa we 
inage, WA Pe Applicants should have a sound technical training to be responsible for the operation and maintenance of a static sub-station and fii we £2 Fe; 
sposal al DEPARTMENT. and experience appropriate to the position applied of a high and low tension distribution network of underground cables and for the te ty Fes: 
it and CIVIL ENG: N . for, i.e., the layout of either running of a maintenance of all power auxiliary plant. These duties will include Ae: t tia 
a. S'NEERING ASSISTANT. (a) boilers, ash and coal handling plant, factory the ee of industrial staff and the preparation of normal power station ris | La 
(with Applications a services and ancillary equipment, or statistics. Applicants should have served a recognised engineering apprenticeship i te te F 
appoint this permanent, pensionable (b) turbo-alternator, heavy pumping plant, and Sp tee Teepe —, of the above type of duties including experience th ‘af ‘ ‘ie 3 
HTS ENGINEERI Nc. went are invited from H.P. steam and feed pipework, and on H.T. electrical generation and steam turbo-alternators in synchronism. They ak pee Py > 
on of wat to the WNC GRADUATES, and should be ancillary equipment, or should be familiar with the application of the rules for safe working and be yt. Sige” 
ent of Department, ¢: and General Manager, Water (c) electrical plant, transformers, switchgear qualified to act as an phon the = rson. Possession of O.N.C. in electrical Fi 4 ‘were | 
. and sth April nex a Nottingham, by the and associated main and contro! cabling, engineering or equivalent qualification is desirable. Duties may involve shift ‘ pe hy 
rd of Whom referey . we names of two persons | preferably, but not essentially, associated wit working. = * : : 2.  F 
0 ps Ne With Gras, ty, b@ made. Salary in accord- | power station, chemical or other heavy industrial SALARY: £743—(at age 30) to £873 p.a. (Male). Contributory Superannua- ie  %. 
. and Vit, £505 by £90 1. T. If of the National Scale, | plant. tion scheme. Successful married officers now living outside the Establishment’s ste Ce) B 
possi: wto have had: 122,0%,im the case of Graduates | The Division is responsible for the installation of transport area will be eligible for housing on one of the Authority's estates. ery ra 
pects. ‘perience, ¢6) least five years’ satisfactory | power station plant of advanced design, offering a Alternatively assistance towards legal expenses incurred in house purchase may ae | Ae b 
| bora “30 to £840, variety of interesting, and frequently novel, work. be available; until housed a lodging allowance may be payable. vay ge até a 
meee Gr T. J. OWEN, Apply, quoting the vacancy number, on form pares for application forms by POSTCARD to the SENIOR RECRUIT- ae ne ik Pp 
a VILDHAL. TOWN CLERK. AE6, available from the ESTABLISHMENTS MEN OFFICER at the above address not later than 26th April. Quote Sup we (Ree te 4 
= SOTTINGH Ay OFFICER, 53, WAKE GREEN ROAD, MOSELEY, reference A737/26. L 135 ie oars 4 
ae L 113| BIRMINGHAM, 13, by 30th April, 1956. = L. 87 Sty ns ba ae , 
. 
Classified Advertisements i ant : 
fied continued on Page 6 a yin x" 








ESSEX 
SOUTH-EAST ESSEX TECHNICAL COLLEGE | 
AND SCHOOL OF ART, DAGENHAM. | 


Required in September, 1056 
LECTURERS (2) IN MECHANICAL 


ADMIRALTY. 
ROYAL NAVAL SCIENTIFIC SERVICE. 


DRAUGHTSMEN required in Admiralty Research 


and Development 
(Teddington area), 


Establishments in London 
Portsmouth, Weymouth, and 
Baldock (Herts) for the design of experimental 


A 
UNcineenine to teach the Higher National | apparatus needed for fundamental research or for 


Certificate subjects of Materials, Machines 
Pw ry 
{ ) GRADE B ASSISTANT IN ELECTRICAL | 
NGINEERING for Nationa! Certificate, Electrical 
Intallation and Electrical Technician Courses. 
(C) GRADE 8 ASSISTANT IN MECHAN/ 
ICAL ENGINEERING to teach Applied Mech- 
anics and Engineering Drawing. Ability to offer 
Production Engineering subjects an additional 
advantage. 
D) GRADE 8 ASSISTANT IN PRODUC- 
1ON ENGINEERING for National Certificate 
and City and Guilds Machine Shop Courses. 
Salaries in accordance with the Burnham Further 
Education Report, 1954, namely: 


Lecturer—£965 by £25 to £1065, plus London 
Allowance 
Grade B Assistant—-£525 by £25 to £820, plus 


London Allowance and additions for graduation or 
equivalent qualification and training. Increments 
on the scale allowed for teaching service, war; 
national service and approved industrial experience. 

Details and forms from the CLERK TO THE 
GOVERNORS AT THE COLLEGE (stamped 
addressed foolscap envelope) to whom completed 
applications should be returned within 14 days of 
this advertisement L, 183 


LONDON COUNTY COUNCIL. 
ARCHITECT'S DEPARTMENT. 


Vacancies for 
ENGINEERING ASSISTANTS (up to £815) and 
ENGINEER GRADE Ili (up to £087) in the 
Structural Engineering Division. Work includes 
steelwork and reinforced concrete design and 
detailing for Council's buildings. Particulars and 
application forms from ARCHITECT (AR/EK/SE/1) 
THE COUNTY HALL, 8.E.1. (1278). G 573 


or | fitting in H.M. ships. 





THE BERMUDA ELECTRIC LIGHT 
COMPANY, LTD 


ASSISTANT POWER STATION 
SUPERINTENDENT. 


Applications are invited for the above post in the 
Company's power station which contains 18,000 kW 
of diesel engine plant. Candidates should be 
between 25 and 35 years of age, be A.M.1.Mech.E. 
or possess equivalent qualifications and experienced 
in oil engine operation and maintenance. There are 
good opportunities of advancement for an engineer 
willing to make his home in Bermuda. 

Applications, giving full details of qualifications, 
etc., should be addressed to MESSRS. MACK NESS 
& SHIPLEY, PARLIAMENT MANSIONS, ABBEY 
ORCHARD STREET, WESTMINSTER, 8.W.1, 
from whom further particulars can be obtained 

L 167 


STATES OF JERSEY. 
SEWERAGE BOARD. 


Applications are invited for appointments in the 
office of the Consultant Engineer to the Sewerage 
Board, as follows :— 

(2) AN ASSISTANT ENGINEER at a 
commencing salaty within the range £900 to £1000 
a year. The principal duties will be the design of 
trunk sewers in connection with the Island Main 
Drainage Scheme and applicants should be com- 
petent to handle all phases of such work up to the 
tendering stage. Applicants should preferably be 
between 25 and 35 years of age and have passed 
sections A and B of the Institution of Civil 
Engineers examination or have some equivalent 
qualification. 

(6) TWO DRAUGHTSMEN at a com- 
mencing salary within the range £400 to £500 a 
year. Applicants should be competent draughts- 
men able to plot surveys and make finished 
drawings from dimensioned sketches. Ability to 
take levels and a knowledge of surveying would 
be an advantage. One appointment will be for 
general drawing office duties in connection with 
the design of new works, while in the case of the 
other the principal duties will involve taki 
measurements, plotting and making records 


works. 
The appointments will be temporary and termin- 
able by one month's notice on either side. 


App jcations, stating age, whether married or 
single, giving full details of training, qualifications, 
— and previous appointments and accompanied 
y copies of two recent testimonials, must be 
delivered not later than 30th April, 1056, to the 
GREFFIER OF THE STATES, STATES’ GREFFE, 
JERSEY, C.1. 

The States of Jersey can undertake no res- 
ponsibility for the provision of housing accom- 
modation. K 920A 


THE COLLEGE OF AERONAUTICS. 
Aagtentions are invited for the 
PERRING SCHOLARSHIP IN AERONAU- 
TICS, valued £400 per annum, tenable at The 
College of Aeronautics. The successful candidate 
will be admitted to the two-year course at the 
College 

Applicants should preferably be honours graduates 
or final year under graduates jn engineering, mathe- 
matics or physics ; applications from non-graduates 
with comparable qualifications will also be consi- 
dered. Candidates must be British subjects domi- 
ciled in the United Kingdom. 

Forms of Application and statement of conditions 
will be forwarded on written application to: 

THE WARDEN, 
THE COLLEGE OF AERONAUTICS, 
CRANFIELD, 
BLETCHLEY, 
BUCKS 

The closing date for the recei 


pt of applications is 
lsth May, 1956. K 997 





| 


| 


Experience is necessary in 


| any of the following classes of equipment: light to 


medium electrical, electro-mechanical, 
mechanical and electronic. 

Candidates must be British aged 21 years or over, 
with at least 3 years’ practical workshop training 
and, preferably, with drawing office experience 
and/or possession of the O.N.C, or equivalent. 

Appointments unestablished, but opportunities 
will occur to compete for established posts and for 
promotion. 

Starting pay (London rate), £463 10s. per annum 
(aged 21), £635 (aged 28) rising by 4 increments to 
£725 per annum; slightly less in the Provinces. 

Apply stating age, training, experience and 
qualifications to ADMIRALTY, SANCTUARY 
BUILDINGS (ROOM 151), GREAT SMITH 
STREET, LONDON, 8.W.1. G 636 


precision 





THE NIGERIAN RAILWAY 
invite applications for appointment as 
ASSISTANT ENGINEER in the Civil Engineering 
Department to take charge of a sub-District or 
medium sized capital works. Applicants should 
referably have had approved experience in Railway 
tngineering, including bridge, and general building 
construction, and possess initiative, sound judgment 
and strong physique. They should be Corporate 
Members of the Institution of Civil Engineers or 
possess an Engineering degree recognised as granting 
exemption from Sections | and II of the A.M.LC.E. 

examination. 

Appointment will be either on probation in a 
permanent post in the salary range £350-£1600 
plus £300 overseas inducement pay per annum or 
on Contract in the same range plus a gratuity based 
on 20 per cent. of the total salary plus overseas 
pay payable at the end of each tour of satisfactor 
service, or on final completion of service. The point 
of entry will be dependent on age, qualifications and 
experience. 


CORPORATION 


Terms of service provide for tours of fifteen 
months, free first class passages both ways for the 
selected candidate and his wife, annual maintenance 
allowance of £75 each in respect of a maximum of 
two children while in United Kingdom, or actual 
| cost of their passages if under 18 years of age, part 

furnished quarters at low rental and the grant of 
leave at the rate of seven days per completed month 


of service. 


Outtit allowance of £60. 
Applications should be addressed to_ the 
LONDON REPRESENTATIVE, NIGERIAN 


RAILWAY CORPORATION, 11, MANCHESTER 
SQUARE, LONDON, W.1, giving personal par- 
K 883 


ticulars, qualifications and experience. 





APPOINTMENTS OPEN. 


THE ENGAGEMENT OF PERSONS 
answering these advertisements must be made 
through a Local Office of the Ministry of Labour 
or a Scheduled Employ Agency if the 
applicant is a man aged 18-64 inclusive or a 
woman aged 18-59 inclusive unless he or she, or 
the employment, is excepted from the provisions 
of the Notification of V ies Order 1952. 








it te advisable when sending testimonials to forward 
copies and NOT originals. 


WANTED 
DRAUGHTSMEN to design in aluminium for 
sales development. Must possess Higher National 
Certificate in Mechanical Engi ing. Locati 
Banbury. Good working dité and pi t 
surroundings. Attractive — salaries offered 
up to £800 p.a. with prospects promotion from 
drawing board. Pension pian in operation. Send 
brief details of qualifications and experience to 
NORTHERN ALUMINIUM CO. LTD. BUSH 
HOUSE, ALDWYCH LONDON W.C.2. G 562 








Leading manufacturers of container closures in the 
Midlands have a number of vacancies for ambitious 
DESIGN DRAUGHTSMEN preferably with 
some experience in this or a similar sphere. Intereat- 
ing work with excellent salary and every opportunity 
for promotion to senior position in a rapidly growi: 

organisation. Write in confidence with details o' 
experience, positions held, y required; to 
P. A. METAL CLOSURES LIMITED, BROMFORD 
LANE, WEST BROMWICH. G 627 


STRUCTURAL ENGINEER with wide experi- 
ence of the design and detailing of all types of stvel 
structures and with administrative experience 
required to act as deputy to the Chief Engineer by 
large firm of London Consultants. The firm is 
expanding and the vacancy offers excellent oppor- 
tunities for the right type of man.—Write in con- 
fidence giving details of previous experience and 

required to BOX No. 355, GLOVER 
ADVERTISING LTD., 351, OXFORD STREET, 
LONDON, W.1. 


GLP LOPWOerrrereme’ 


ENGLISH ELECTRIC 


STEAM TURBINE DESIGN ENGI- 
NEERS are required by English Electric, 
Rugby, for a rapidly expanding programme 
of Steam Turbine work, ranging from the 
smallest to the largest type of land turbines. 
The work is of a permanent nature and 








| 
} 


| 


offers considerable scope to qualified 
engineers with some experience of turbine 
design problems.—Write in confidence, 
giving full details of previous experience, 
to DEPT. C.P.S., 336/7, STRAND, W.C.2 
quoting Ref. 1200C. K 988 











April 20, 1956 ENG!NEERING 


SUUNNAUAUUUNNTULUOCUUARUAUTUAESUSAT AAU UUAOAA TAO EUA TAU ED ANALG AAT EAU anaAANAAAHUAHY 


SERVO CONTROL 
DRAUGHTSMEN AND TRAINEES 


required for the design of Industrial Electronic and Magn _ 
Mechanisms in connection with Electrical Motor tot Gen ae 
Previous experience in this claas 


Servo 
associated equipment. 
but not essential. 
work are invited to apply. 
Draughtsmen are req 
Trainees, of not less than 8.2, O.N.C, 


the work offers excellent opportunities. 
Pension Scheme in operation. 
Full canteen facilities. 


PTTL LLL LLL ULLAL eC LLLLLeee LoL 





uired for the 
8.2 will be considered for all of the above. 


Apply for application form, aoatns reference “ T.4,” to:— 
PERSON 


METROPOLITAN-VICKERS ELECTRICAL CO., LTD. 
TRAFFORD PARK, MANCHESTER, 17. ; 


NHI MUTT TT 





Gear and = 
of work pref = 
Experienced Draughtsmen on electrical and/or mi a = 
preparation of wiring diagra = 
standard or those who are now “taking = 
The positions are permanent and = 
EL MANAGER = 
K 862 


TS 





DRAUGHTSMEN required for design and detail 
work on Mechanical Handling Plant for Gas Works, 
Power Stations, etc. Experience of this type of work 
comprising conveyors and associated structures 
etc. desirable but not essential. Good salaries will 
be paid to suitable applicants with profit sharing 
bonus and superannuation schemes. Applications 
in writing giving full particulars of age, experience 
and salary required to be forwarded to the CHIEF 
DRAUGHTSMAN, W. J. JENKINS & CO., LTD., 
28, VICTORIA STREET, LONDON, 8.W.1. L95 


BRITISH PETROLEUM COMPANY LIMITED 
@ vacancy for a 

STATISTICIAN in the Physics Section at its 
Research Station at Sunbury-on-Thames. Applica- 
tions are invited from men who have completed a 
degree course ip Statistics or who have had equivalent 
experience. Work will be on statistical problems 
in the oi] industry including statistical gn of 
experimental programmes. Applicants should be 
capable of co-operating fully with Research Staff 
and of ensuring that statistica) techniques are used 
to the best advantage. Knowledge of the oil 
industry is not an essential. Excellent worki 

conditions. Non-contributory Pension Scheme a 

Luncheon Club facilities. Write giving full details, 
quoting H.3308, te BOX 8207 c/o 191, GRESHAM 
HOUSE, E.C.2, G 597 


MECHANICAL ENGINEER to take charge of 
Workshop for services and development at Research 
Station. Served apprenticeship. Higher National 
Certificate in Mechanical Engineering or equivalent. 
Must be capable of original thinking. Location 
Surrey countryside. Pension scheme. Profit Shar- 
ing Scheme. Canteen —BOX K 995, Offices of 
ENGINEERING. 


POWER STATION SUPERINTENDENT 


Required for modern industrial 
station with pass-out Turbo- 
Alternators providing steam and 
energy for a large continuous 
process plant, present capacity 
7500 kW and process steam 
100,000 Ibs. per hour, shortly to 
be increased. Candidates should 
be Corporate Members of the 
Institution of Mechanical and/or 
Electrical Engineers, or possess 
equivalent qualifications and have 
had previous experience in a 
similar capacity including main- 
tenance of Station. Operational 
experience with High ure 
(1000 Ibs. per square inch) Boilers 

and Turbines in stations 
similar, or larger, capacity an 
advantage. Very good salary 
with permanent and progressive 
ition for first-class man who 
the right experience and 
qualifications. A 35-50. 
Pension Scheme, possible assist- 
ance with housing. Applications, 
which will be treated in confidence, 
should state age qualifications, 
experience and present remunera- 

tion and be ad 
. PERSONNEL MANAGER, 
BRITISH ENKA_ LIMITED, 
AINTREE, LIVERPOOL, 2a 
1 





ENGINEER to take charge of departmen 

Diesel Engines to Rail Traction Exper S 
Diesel Engine operation essential also knowledge 
of railways and their requirements Experience of 
electrica! installation desirab e.- 


- —Apply with i 
experience, age to PERSONNEL MANAGES 
DAVEY, PAXMAN & CO., LTD., COLCHESTER’ 

L 86 


BRITISH PETROLEUM COMPANY LIMITED 


MECHANICAL” ENGINEE 2 
INEER (AUT 
TIVE). Applicants should have as —_ 


Engi 
Degree or equivalent and preferably some pe 
in the Automobile and/or Petroleum Industry. A 
knowledge of —_ ignition engine fuel and jubri- 
cating oil problems would be an advantage. Age 
limit 28 years. Successful candidates will be 
required to maintain technical contact with motor 
manufacturers and consumers in the U.K. and 
abroad. Salary according to age, qualifications and 
experience. Non-contributory Pension Scheme, 
Luncheon Club.—Write, giving full particulars, 
quoting H.3689, to BOX 8807 c/o 191, GRESHAM 
HOUSE, BE.C.2. L% 


PUMPS AND TURBINES MAINTENANCE 
ENGINEER urgently required by Major Oil 
Company for service in MIDDLE EAST oilfields, 
age under 45 years. Applicants should be Mech- 
anical Engineers of graduate standard and have had 
extensive experience in a supervisory capacity in 
operating, maintaining and installing all kinds of 
pumps and turbines. Previous oilfield experience 
desirable. Two year tour in first instance and salary 
not less than £2650 p.a. payable also while on leave. 
Married accommodation and free family 

available. Write, giving age, brief details of career, 
etc., and asking for application form to BOX 
EG.967, c/o 191, GRESHAM HOUSE, E.0.2. L9 


CONTRACT ENGINEER required. Experienced 
in Industrial Water Tube Boilers for steam and 
high and low pressure hot water, auxiliaries, instru- 
mentation, and piping. Must be capable of taking 
charge of Contracts to completion. Good prospects 
for capable and keen man, with expanding company. 
Reply in confidence, giving fullest particulars, to 
THE SECRETARY, BOUELLAT ENGINEERING, 
LIMITED, 167-168, MILLBANK, LONDON, 
8.W.1. L%& 





Vacancies exist in the Works Engineer's 
Department *: - large Company in East 


on for 

PERSONNEL CAPABLE OF DRAW- 
ING AND PLANNING LAYOUTS 
for both Machine and Assembly Shops 
from information supplied by Time Study 
Departments, also experience in Ventila- 
tion and Extraction Systems, Palletisa- 
tion and Mechanical Handling of Stores, 
etc. Age between 30 and 40. A salary of 
up to £750 will be paid to the selected 
candidates.—Please write, giving details 
of experience to BOX L 144, Offices of 
ENGINEERING. 











L 
ESIGNER DRAUGHTSMEN. SEVERA 
JUNIOR AND SENIOR DRAUGHTSMEN 
required, with mechanical and structural » otf 
ence, by a well-known firm manufacturing _ 
works, coke oven and mechanical handling Ue 
Five-day week. Excellent office conditions. 
Pension Scheme.— Write stating AR, OAR = 
salary required to—CHIEF DRA‘ GHTSMA AO 
THE WELLMAN SMITH OWEN ENGINEERING 





CORPORATION, LTD., DARLASTON, me < 
STAFFS. 

__ 

i UUM 























MECHANICAL ENGINEERING DRAUGHTSMEN 


and 
CIVIL ENGINEERING DRAUGHTSMEN val 
IMPERIAL CHEMICAL INDUSTRIES LIMITED BILLINGHA”! DIVISI 


2 al: 
offer attractive salaries in respect of several vacancies for each of the above coe 
of di htsmen. Candidates must possess as a minimum et } oe om 

riate — gt National Certificate or its equivalent. Participation in > expenses 
und and Profit-Sharing Scheme. Financial assistance towards remoy'' mp to 
available for married Without commitment, write for Applica’ LIMITED 
the STAFF MANAGER, IMPERIAL CHEMICAL INDUS TES Laces 2 
BILLINGHAM DIVISION, BILLINGHAM, CO. DURHAM, quoting refer! G 633 
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Draughtsmen, Draughtswomen ana Tracers — Mechanical 


ENGINEERING April 20, 1956 


| 


} 


Engineering. 


For Engineering Consultants. 


sionable, with five-day week. Free lunches. 


Positions are permanent, pen- 
Basic Salary above 


A.E.S.D, minimum rates, plus profit sharing scheme. 
Phone or write, giving details of previous experience, to the 
PERSONNEL OFFICER, EWBANK & PARTNERS, LTD., 


10/11, GROSVENOR PLACE, 


HYDE PARK CORNER. SLOANE 0486. 


LONDON, 8.W.1. 200 YARDS 


G 630 





Required: 


AN ASSISTANT CHIEF ENGINEER with 


ooergy and mental agility to deal with Instruments 


ESSO DEVELOPMENT COMPANY has a vacancy 
for an 3 


Pressure Vessels, Filtration, Chemistry and Metal. | ENGINEER to advise on the application of 


iurgy, Hydraulics and Light Engineering in general 
ply We require, therefore, a man 


within a day's work. W: , 
f gllround proved ability, preferably certificated 
Age to be 28-35. Salary according to capabilities. 


This position is offered with the rapidly expanding 
sod pleasantly situated Company of SIMMONDS 
\EROCESSORIES, LTD., TREFOREST INDUST- 


RIAL ESTATE, PONTYPRIDD, GLAMORGAN 


SENIOR DRAUGHTSMAN required, Londor 
wea. Heavy Mechanical 


wd applicants should write, in confidence, to the 
PERSONNEL MANAGER. Las 


Engineering experience 
exential, knowledge of gearing an advantage.— 
Write stating age and salary required and giving 
full details of experience to The SECRETARY, 


Petroleum Products in the Aviation Industry. 
Applicants for this post should have had a minimum 
of ten years diversified experience in the Aviation 
Industry, part of which at least should have been 
with an engine builder. The situation, which is 
permanent and pensionable, requires a man of 
British Nationality who has a flair for dealing with 
people and is prepared to travel. The salary will 
depend on the age and qualifications of the successful 
applicant, but will take full cognisance of the 
responsibility undertaken. Jn the first instance 
candidates should write, giving brief personal details, 
, | te the MANAGER, ESSO EUROPEAN LABORA- 
| TORIES, ESSO HOUSE, ABINGDON, BERKS. 
L 189 


THE POWER PLANT COMPANY LIMITED, Scomerenans. 
WEST DRAYTON, MIDDLESEX. L389 Applications are invited from qualified 
MECH ICAL ENGINEERS (preferably 


A WORK STUDY ENGINEER is required by a 
progressive firm of Manufacturing Chemists in the 
Applicant should preferably 
equivalent and 
waining in work measurement and method study 


West London area. 
have an engineering degree or 


techniques. 


in work study is essential. 
and profit participation schemes. 
w age and experience. 
f qualifications, experience and age to BOX L 91 
Offices of ENGINEERING. 


Applications are invited for the following positions 


n the RICHARDSONS WESTGARTH GROUP: 


CHIEF PRODUCTION ENGINEER (func- 


tioning in co-operation with Works Manager 


for land and marine steam and gas turbines, 
large marine diesel engines, condensing plants 
and auxiliaries, at the Group’s four Works, all 


of which are on the North-East Coast. Appli 


cants must have had a wide and thorough 
experience of production planning and progres- 
sing in heavy engineering of the above or 
similar character, and must be fully conversant 


with the best modern practice. 


CHIEF MECHANICAL ENGINEER for 
Richardsons Westgarth (Hartlepool) Ltd., to 
supervise technical departments dealing with 
design and operation of large and small steam 
turbines, gas turbines, condensing plants and 
feed heating systems for land and marine use; 


blowers, compressors, ete. 


YOUNG TECHNICAL ENGINEERS of 
. Standard for interesting work 
in the fields of design of turbines (steam and gas), 
heat exchangers and condensers, and testing 


degree or H.N.( 


and servicing large power station equipment. 


Good terms of remuneration; pension scheme. 


Applications should be sent to the Group's Head 


Office, addressed to 
THE MANAGING DIRECTOR 


RICHARDSONS, WESTGARTH & CO., LTD. | in approx. two years if suitable. 


(P.O. BOX No. 2), 
WALLSEND, NORTHUMBERLAND, 


—s marked “* Appointments; Strictly Confidential. 
They will not b 


Opportunities exist for investigation | 
wide range of activities and practical experience 
Five-day week, pension 


Salary according | agg JUN : : . . 
Write giving full details | AGER, DUNLOP RUBBER CO., 


» | dependent on qualifications. 
lisclosed without consent. L 54 





A.M.I.Mech.E.) for a number of permanent and 
pensionable appointments at Fort Dunlop. Indust- 
rial experience of plant layout and mechanical 
handling systems is desirable: knowledge of Work 
Study techniques an advantage. These positions 
| provide excellent scope for advancement in an 
| expanding Company with world-wide interests. 
Please write, giving age, qualifications, experience 
; and salary required, to the PERSONNEL MAN- 
LTD., FORT 
BIRMINGHAM, 24. 

L 190 


DUNLOP, ERDINGTON, 


DESIGNER DRAUGHTSMAN “required in 
London for the preparation of schemes and estimates 
for comprehensive materials handling installations. 
Must have had design experience in bulk handling 
equipment for Power Stations, Steelworks, Gas 
Works, etc., and only those having this experience 
will be considered. The position is a permanent one 
and the commencing salary will be of the order of 
)| £1000 per annum. A contributory pension scheme 
is in operation. Applicants should give the fullest 
details in first instance, and replies should be 
addressed to BOX L191, Offices of ENGINEERING. 


UNITED GAS INDUSTRI™S LIMITED require 
for their Subsidiary Compat.y, Dowson & Mason, 
Limited, Levenshulme, Manchester, manufacturers 
of fuel-fired furnaces of various types, an 
ASSISTANT GENERAL MANAGER, who, 
in addition to being competent to deal with all 
stages of furnace construction from the preliminary 
enquiry through the various stages of design, fabri- 
cation, erection and test, should be an experienced 
administrator. The company also manufactures 
space heaters, burners, smokehouse equipment, tanks 
and storage and dispensing equipment for petrol and 
oil. A commencing salary of £1750 per annum is 
envisaged which in this expanding business would 
allow for future growth. Applications with fullest 
details should be addressed in confidence to THE 
| CHAIRMAN, UNITED GAS _ INDUSTRIES, 
| BOS, Ww. 51, LINCOLN’S INN FIELDS, LON- 





DON, W.C.2. L 193 


EXPERIENCED ENGINEER wanted as Methods 
Engineer for medium-sized Brake Lining Manu- 
facturers. Promotion to Assistant Works Manager 
Knowledge of 
| jig and tool design essential. Age preferably 30-40. 
Commencing Salary £800 to £900 r annum 
Staff Pension Scheme. 

| Apply giving full details of qualifications and 
| experience, to PERSONNEL OFFICER, BRAKE 
| LININGS LIMITED, BUXTON, emai 
4209 








{ the theory of closed loop contro 





INDUSTRIAL CONTROL 
GEAR ENGINEERING 


industrial Control Department (Servo Section) of Metropolitan-Vickers 
al Co., Ltd., is expanding and has vacancies for 

GRADUATE ELECTRICAL ENGINEERS 
xperience of magnetic and electronic amplifiers. A good technical know- 


entional (open loop) industrial control gear practice would be an advantage. 
work involves design and application of closed loop control for a wide 
of industrial motor drives, e.g., for Steelworks, Mine Winders, Paper- 
Machinery and Machine Tools, etc. 

posts are permanent and pensionable. a 

for Application Form, quoting reference “ Y.4," to :— 


Personnel Manager, 
iETROPOLITAN-VICKERS ELECTRICAL CO., LTD., 
Trafford Park, Manchester 17. L 45 


lsystems is necessary and some background 


A CIVIL ENGINEER, with evidence of recognised 

e in profession, seeks responsible high- 
salaried appointment, preferably centred London; 
highest academic qualifications, research record, 
appreciative critiques of his published work and 
lectures; experienced home and abroad as Con- 
sultant and Government Service; lengthy high- 
level control of design and construction, contract 
and direct labour, for Harbour and River Works, 
Coast Protection, opening and fixed Bridges, Struc- 
tures generally, Waterworks, Se , Oil Facilities ; 
also control of an A.R.P. Organization during War; 
all covered by responsible testimonials, and personal 
references available prominent men London and 
elsewhere.-BOX 1536, EASON'S ADVERTISING 
SERVICE, DUBLIN. 








L 104 
DRAUGHTSMEN. First-class Structural 
Draughtsmen = at top rates. Five-day 
week, pensi nd t position with 


» per 

good prospects. Apply in writing giving full - 
ticulars, to STAFF OFFICER, B.1.C.C. CO., LTD., 
30, LEICESTER SQUARE, LONDON, W.C.2. 
quoting reference C/2/55. L 198 


ENGINEERS. 
(NEWCASTLE UPON TYNE). 


Any skilled man holding an Ord. Nat. Cert. in 
Mech. Eagineering and experienced in Jig and Tool 
Work is invited to apply for vacancies arising for 
Trainee Jig and Too] Draughtsmen. 

Openings are also available for men to design 
special purpose Boring and Milling Machines. 
Attractive salaries and permanency for good men. 
Overtime available. Pension Scheme,—Write BOX 
L 199, Offices of ENGINEERING. 





DESIGNERS AND DRAUGHTSMEN. 


Expanding ping Office (Newcastle) requires 
Design Draughtsmen for Jig and Tool Work, and for 
the design of special purpose Boring and Milling 
Machines. 

Salaries in accordance with educational standard 
and experience. Permanent positions in long- 
establ concern for suitable applicants, Pension 
and Welfare facilities available. 

Please give age, education, experience, etc. 
Write L 200, Offices of ENGINEERING. 


INDIAN STEELWORKS CONSTRUCTION 
COMPANY, LTD. 


This consortium of British anaes Firms 
formed to supply and erect the rgapur Steel 
Works in West Bengal, India, invites applications 
for the following kev posts in India:— 
1. PROJECT MANAGER (INDIA) to take 
charge of general administration of the whole project 
in India. Detailed Steel Works knowledge is not 
essential, but would be advantageous. Experience 
in aaa of large scale Contract work is 
required. 
2. RESIDENT CHIEF ENGINEER. 
Works experience necessary and 5 eer 
experience in construction on Stee 
ment Schemes. 
Appropriately high salaries will be paid to suitable 
licants with suitable :r-angements for families 
Contract 4-5 years. 


Steel 
actual 
Works Develop- 





and passages. 
Replies to: 
INDIAN STEELWORKS CONSTRUCTION 
COMPANY, LTD., 
19, VICTORIA STREET, 


LONDON, 8.W.1, L 203 








JOHN LAING AN 


ical staff v 





invite applications for the following tech 


with good design office experience. 


Sports Club facilities. Please apply in 
experience to :—PERSONNEL 
LIMITED, BUILDING AND CIVIL EN 
STREET, LONDON, N.W.7. 








STRUCTURAL DESIGN ENGINEERS, 
sufficient design experience to undertake work on their own responsibility. 


STRUCTURAL DESIGNER/DETAILERS AND DRAUGHTSMEN 

The appointments are mainly at Head Office, and a wide field of interesting 
work is covered—particularly suitable for those studying for a qualification. 
The posts are permanent and pensionable. 


ANAGER (5.D.2), 


D SON LIMITED 


preferably qualified, with 


Five-day week. 
writing stati 


Staff canteen. 
age, qualifications and 
OHN LAING & SON, 
GINEERING CONTRACTORS, 6 x 

7 














wide variety of contract work. 


employment. 
Applications in writing to: 
PERSONNEL MANAGER (SA.4), 





SITE AGENTS. 


Required for Building and Civil Engineering contracts in various parts of the 
country. Applicants will be expected to have sound supervisory experience on a 
Professional qualifications are required for those 
seeking senior Civil Engineering appointments. Full mobility essential. Age 
30-50. Salary commensurate with experience and qualifications. 

The Company has an established policy of employment security and men 
who prove themselves can expect advancement and permanent pensioned 


BUILDING AND CIVIL ENGINEERING CONTRACTORS, 
LONDON, N.W.7. L27 


JOHN LAING & SON LIMITED, 











RESEARCH ASSISTANT to join small gearing 
research team, H.N.C. or Degree in Mech. Eng., 
gearing experience desirable but not essential. 
Attractive salary commensurate with qualifications 
and experience.—Apply to LABOUR MANAGER, 
VICKERS-ARMSTRONGS (ENGINEERS), LTD., 
BARROW-IN-FURNESS, LANCS. L195 


DRAUGHTSMEN. 


Vacancies for 
SENIOR AND JUNIOR, preferably with 
marine background, experience in pipe arrangements 
for diesel installations an advantage; Good con- 
ditions; pension scheme; five day week and 
excellent prospects open to suitable applicants; 
Apply giving details and qualifications to the 
CHIEF DRAUGHTSMAN, NORTH EASTERN 
MARINE ENGINEERING CO., LTD., WALLS- 
END-ON-TYNE. L 204 


DRAUGHTSMEN (SENIOR AND JUNIOR) 
required for work in connection with the following 
branches of Coke Oven and Gasworks plants. 

(a) Mechanical and By-Product Plant. 

(b) Pipework. 

(c) Steelwork for Buildings and Conveyors. 

Applicants should be competent men able to work 
with the minimum of supervision. Technical 
qualifications to O.N.C. or beyond. Good remunera- 
tion and ospects for capable men. Pension 
scheme. ive-day week; Canteen Facilities.— 
State age and experience to the PERSONNEL 
OFFICER (D.0.), WOODALL-DUCKHAM CON- 
STRUCTIO COMPANY LTD., OODALL- 





























DUCKHAM HOUSE, 63-77, BROMPTON ROAD. 
LONDON, 8.W.3. G 550 


QUALIFIED ELECTRICAL ENGINEER 
required for work in London. Must possess com- 
rehensive knowledge of electrical installation work 
n all types of buildings and be fully conversant with 
the recognised wiring systems and all regulations 
governing this type of work. Knowledge of building 
construction apd ability to read architects drawings 
essential. Able to prepare electrical specifications 
and illumination schemes. Five-day week. Pension 
Fund. Reply to BOX L 206, Offices of ENGINERR- 
ING, giving details of age and experience and quoting 
reference L/8/55. 


J. MOWLEM & CO., LTD. have vacancies in their 


merete ed for a 

CONCRETE ENGINEER an ASSISTANT 
CONCRETE ENGINEER. These vacancies are 
permanent and form an excellent opportunity for 
the right type of man. Salary according to age 
aiid experience. For the junior position previous 
experience in this type of work is not essential as 
adequate training will be given.—Apply, giving all 
details in own handwriting to BOX L 20, Offices of 
ENGINEERING. 


DRAUGHTSMAN, MECHANICAL, required 
for work on heavy mechanical engineering and 
pulverised fuel equipment. Experience this class 
of work would be ul. Voluntary superannuation 
scheme available working week-five days. Please 
reply, quoting experience. Salary approx. £800.— 
BOX L 41, Offices of ENGINEERING. 


ENGINEERING DRAUGHTSMAN uired 
immediately for large developments at Lron Steel 
Works in the Midland A t d 





taking 
responsibility, and erably with technical training 
up to N.C. or H.N.C. standard. Should have a 
sound experience in (oo engineering.—Apply to 
BOX L 50, Offices of ENGINEERING. 


Classified Advertisements continued on Page 8 
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ROLLS - 


ROLLS-ROYCE 
Development Division in a new factory at 
eight miles from Glasgow. 


performance and extend engine life. 


hecessary. 


Application forms 
ROLLS-ROYCE LIMITED, HILLINGTC 


should be marked TE/25. 








AERO ENGINE DIVISION. 
(Scottish Factories.) 
LIMITED have established a Gas 


Vacancies exist for the following categories: 
DEVELOPMENT AND TECHNICAL SERVICE 
ENGINEERS. 


For development work on engines, fuel systems, and 
Applicants should be of 
preferably with some experience of this type of work or have had considerable 
experience of development work in this field 


DESIGN DRAUGHTSMEN. 


Applicants should have minimum technical qualifications of H.N.« 
anical or Production Engineering) and some design experience. 


DETAIL DRAUGHTSMEN. 


Applicants should have previous drawing J v — 
engineering, specialised training on aero gas turbine work will be provided where 


Housing accommodation in the new town of East Kilbride will be supplied if 
required after a three months probationary period, 
are available from 


ROYCE 


Turbine Design and 
Bast Kilbride, situated approximately 


accessories to improve 
degree standard 


(Mech- 


experience in light mechanical 


the PERSONNEL MANAGER, 
IN. GLASGOW, 8.W.2, and envelopes 
K 980 








DESIGNER-DRAUGHTSMAN required, «xperi- 
enced in water-tube boilers for steam generation and/ 
or high pressure hot water heating. Work covers 
the design of pressure parts, structures and casings, 
ete., and boiler house layouts. Good prospects with 
expanding company. BOUELLAT ENGINEER- 
ING LIMITED, 167, MILLBANK, 8.W.1. L72 


ENGINEER required at new Works at Loughton, 
Eesex, to develop mechanical processes associated 
with handling, counting, tabulating and destroying 
Bank Notes in bulk 

Candidates, who must be British by birth, must 
have a sound engineering background with experience 
in design of light mechanisms and must be able 
to supervise development contracts. A knowledge 
of accounting machinery, computers or character 
recognition systems would be of advantage. 

Starting salary up to £1100 ig annum is envisaged 
but special consideration will be given to candidates 
of particularly appropriate experience. Permanent 

usionable camligumais financial assistance with 
nousing available.—Apply in writing, stating full 
details of age, education, qualifications and experi- 
ence to the STAFF MANAGER, ST. LUKE'S 
PRINTING WORKS (BANK OF ENGLAND), 
OLD STREKT, LONDON, E.C.1. K 984 


SECTION LEADER DRAUGHTSMAN 
required to take charge of the drawing office in the 


newly-created SMALL MOTORS DIVISION, 
BRUSH ELECTRICAL ENGINEERING CO., 
LTD., LOUGHBOROUGH. Applicants should be 


familiar with the mechanical design of A.C. and 
D.C. machines and should preferably have some 
experience of small control panels. This post 
offers first-class opportunities for promotion and a 
good salary to a man able to work with the minimum 
of supervision. Conditions of service include non- 
contributory superannuation.—Please apply to the | 
CHIEF PERSONNEL OFFICER. K 991 





WILTON 


The construction of the Company's 


MECHANICAL 
Civil 


term plans for further development 


SALARIES 
experience of candidates. 
annually. 


rERMS OF EMPLOYMENT 
Five-day 
ete 


HOUSING 
After joining the staff married men 


legal charges will be advanced. 


miles from the coast 


Write for application form to: 
Industries Limited, Wilton Works, 





ENGINEERING DESIGNERS 


site has proceeded continuously since 1946 and now over ten million 
pounds are — each year on new works. 
design of modern works are required for this development. 


The immediate vacancies are in the Design Office for 


ASSISTANT TECHNICAL OFFICERS 


STRUCTURAL 
INSTRUMENT 


The appointments are to permanent staff and the Company is anxious 
to engage men who have had first rate experience to assist with the long- 


be invited to interview, without commitment, at the Company's expense. 


Commencing salaries up to £900 per annum will depend on the age and 
The salaries of men engaged will be reviewed 


39-hour working week, Pension Fund, Profit Sharing Scheme, 


removal (including travel) expenses, and to assist them in house purchase, 
facilities are available in approved cases for substantial loans; in addition, 


Assistance is given in the procuring of rented houses, flats or lodgings. 


Wilton is situated at the foot of the Cleveland Hills in Yorkshire, five 
Working conditions are good and recreation facilities, 
including golf, tennis and badminton, are available. 


advertisement reference ICI/X/293/e. 


ENGINEERING DRAUGHTSMEN are required 
immediately for General Developments at Iron and 
Steel Works. People accustomed to taking respon- 
sibility are required preferably with technical 
training up to H.N.C. or degree standard, who should 
have sound experience in General Engineering. 
Good salaries will be paid to the right people. Apply 
to BOX L 51, Offices of ENGINEERING. 





RO 


STRUCTURAL ENGINEER 


(QUALIFIED) 
for position of 


GENERAL MANAGER 


of new Division about to be formed 


Must have not only a broad knowledge of 
GENERAL STRUCTURES & BRIDGES 


but also wide experience in 


SELLING 


such structures 
Applicants must be prepared to travel abroad 


Applications, stating age and experience, will 
be treated confidentially by the Managing 
Director, 


ACROW (ENGINEERS) LTD. 
South Wharf, Paddington, London. W.2. 
K 879 











WORKS 


factory at Wilton on a 2000-acre 


Staff with experience in 


ELECTRICAL 


Candidates in this category will 


will receive a reasonable refund of 


Staff Manager, Imperial Chemical 
Middlesbrough, Yorkshire, quoting 


L10 
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BRITISH CELLOPHANE 





LIMITED, 


BRIDGWATER, SOMERSE?Y 


seeks SENIOR AND JUNIOR DRAUGHTSM : 
and TEMPORARY appointments, for work on semis Cote 
Applicants should possess 


plant layout. 
years’ shop experience. Five-day 
appointments. Ref. No. E.48.Eg. 


he TEMPORARY appointments are for a period of a 
duration, subject to three months’ notice and inclu 
allowances, and periodic home return rail fares. 

ESTIMATOR (PERMANENT).— Applicants should have se 
neering apprenticeship and have technical education up to O.N.C. s 
work involved will be on the preparation of material and labour s 

Z work, electrical estimating experience 


connection with engineerin 
Ref. No. E.49.Eg. 


ASSISTANT ENGINEER, age 23/ 


experience. 
of chemical and other plant. 
ASSISTANT ENGINEER, age 25; 


duties will be on development, 


30 (permanent).— Applicants shy 
an honours degree in mechanical engineering and | pplicants sh 


The duties will be on development, im 

Ref. No. E.50.Eg. 

' 50 (permanent).— Applic: should hs 

a university degree and have works experience, or be oni MiMeeS i have 
improvement and maintenance i 


extrusion plant and ancillary equipment. 


Write to the PERSONNEL OFFICER, sta 
required, and quote Ref. Nos. as indicated. 


, ERMANENT 
on machine design and dua 
at least O.N.C. and have 


D € 4 had three 
week, Pensions Fund scheme for I oe 


veTmnanent 


proximately two years’ 
© generous subsistence 


rved an engi. 
tandard. The 
pecifications in 
b an advantage, 
yuld have 


have had some practical] works 
provement and maintenance 


oo The 
of plastic fil 

} .45.Eg. ’ = 
ting full particulars and salary 
L 32 


Ref. No. R 





GRADUATE MECHANICAL ENGINEERS 


who are keen to join a RESEARCH GROUP 
engaged in the study, design and development of 
hydraulic control valves, pumps, miniature high- 
speed turbines and auxiliary power systems are 
invited to apply for SENIOR and JUNIOR posts 
with the GUIDED WEAPONS DIVISION OF 
THE ENGLISH ELECTRIC CO., LTD. AT 
LUTON, BEDS. 


These positions give scope for original work in 
Thermodynamics, Hydraulics and Servo mechanisms, 
and attractive salaries are offered to the right men 
Housing assistance may be possible in certain 
instances.—Apply in strict confidence to DEPT. 
C.P.S., 336/7, STRAND, W.C.2, quoting Ref. 1000K. 


L771 








DEPUTY RESIDENT ENGINEER, 


OLYMPIA LIMITED, invite 
pk npn from engineers 
regular apprenticeship and who prefe y a 
recognised engineering qualification, ™~ 2 
appointed will be responsible under the Resident 
Engineer for the installation, operation and main. 
tenance of all electrical and mechanical plant and 
services and the supervision and control of the 
engineering staff engaged thereon. Staff Pension 
Scheme and =_ salary for the right man. The 
successful applicant for the appointment as advert- 
ised will be considered for promotion to the senior 
position (Resident Engineer), within the near 
future. Applicants should be aged between 30-40 
years and are asked to apply in writing giving full 
details of education, training and experience to 
THE ESTATES MANAGER, OLYMPIA LIMITED 
KENSINGTON, W.14. L102 


applications for this 
who have served 4 

















ence not essential. 


tions. 


aircraft production. 


Industry. 








VICKERS-ARMSTRONGS 


(Aircraft) LIMITED 


VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED, 
WEYBRIDGE, SURREY, 


require: 


(1) DRAUGHTSMEN (SENIOR, INTERMEDIATE AND JUNIOR) 
for the design of electrical and radio systems, instruments, structures, 
power plants, installations, mechanism, furnishing, etc. 


(m) FLIGHT TEST INSTRUMENT TECHNICIANS for the making, 
calibrating and servicing of prototype aircraft test instrument installa- 


(n) AIRCRAFT SPARES SCHEDULE COMPILERS—asuitable ex-R.A-P. 
personnel required or civilians with airframe maintenance experience. 

(0) INSPECTORS for assemblies, tinsmiths, details and other branches of 

The Company will be interested also in considering applications from other 


experienced Technicians and Tradesmen in occupations applicable to the Aircraft 


Applications, quoting date and prefix letter of advertisement to: 


EMPLOYMENT MANAGER, 
VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED, 
WEYBRIDGE WORKS, WEYBRIDGE, SURREY. 


Aircraft experi- 


L18 




















WORK STANDARDS 


|| BRIGGS MOTOR BODIES, LTD., 
| require an Engineer to take charge 
} of large Work Standards and Method 
Improvement department. Appli- 
cants must have had experience in 
Time Study and allied problems 
with a large engineering concern. 
Position is a senior one. Salary, 
pension and other benefits will be 
commensurate with such position. 


Applicant should write with full 
personal details to MR. J. A. 
BARKE, GENERAL MANAGER, 
BRIGGS MOTOR BODIES, LTD., 
| DAGENHAM, ESSEX, under per- 
sonal and confidential cover, for 
interview. L 197 
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| 
| 


ence to carry out the work 


| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
i 
| 


| development 


| to PERSONNEL 


} 


ENGINEER required with good academic qualif- 
cations and research or industrial laboratory ~~ 
of establishing a 
running a Hydraulic Research Laboratory for mode! 
tests of pumps and water turbines 
SENIOR ELECTRICAL DRAUGHTSMAN 
for the mechanical design and detail of ¢ 
rotating machines. 
SENIOR pRAvonTenaNn for 
i : lic Pumps. 
SENIOR DRAUG HTSMAN for design and detail 
of water turbines. 
SENIOR DRAUGHTSMAN ‘) 
of Atomic Power 
work will be novel requiring initiat , 
basis of technical qualifications and he med 
An attractive salary will be offered to = ee 
QUALIFIED ELECTRICAL AN sdertake 
ANICAL ENGINEERS are required aan cee 
preparation of specifications an | tenders 


the design and 


r an interesting 
\uxiliaries. The 
ive and @ sound 


site schemes comprising electri: ally, a 

| diesel driven pumping machinery for wa Applica- 
mining, industrial and power <tatiom.. ° prefer: 
tions must be of H.N.C. standar’ 0 —_ lar’ 
ably with experience of similar war srannuation 
according to previous experience. Supe 


lies ye in writing 
scheme for permanent staff. —A)i a CRLAND 
MANAGER, ! L a agoT: 


| ENGINEERING CO., LTD. Al Oe. is oor 
LAND, giving full particulars of age, ¢ 
experience. 


| 


{ 
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DREDGING PLANT 


TO THE LARGEST DIMENSIONS AND 
CAPABILITIES 


PATENT CUTTER SUCTION DREDGERS, PATENT DIPPER 
DREDGERS, BUCKET HOPPER DREDGERS, SUCTION 
HOPPER DREDGERS, HOPPER BARGES, PIPE LINES 
FLOATING CRANES, etc. 





NEW BUCKETS, LINKS, PINS, GEARING, etc., 
supplied for existing Dredgers. 


FLEMING & FERGUSON, Ltd. 











TWIN SCREW SUCTION HOPPER DREDGER “MANDOVI” 
{constructed for the 


WEST OF INDIA PORTUGUESE GUARANTEED RAILWAY CO. LTD. 


Dimensions: 175 ft. x 32 ft. x 13 ft. 6 ins. moulded. 


Hopper capacity: 500 tons Speed Loaded: 9 knots. 


———$—$—$—————_—_— 


SHIPBUILDERS & ENGINEERS, PANELS, SCOTLAND. 
"Phone: Paisley 4121 eleg. Address; ‘‘Phaniz.” 


London Agents: Messrs. — >. s qr —_ cave House, 62, New Broad 
ondon 


Telephone: LomDON WALL 4846 


See 8 8 8 ee eee 
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a BELT 
DRIVES 


Industry 





Telephone: Earls Colne 202 


We are designers and manufacturers of a full range of high-class Power Transmission Appliances 


The choice of the Machine Tool 


R. HUNT & CO. LTD. 


ATLAS WORKS - EARLS COLNE - ESSEX __ Te photograph shows one of our 





drives mounted on a Denham Model 
SS8 heavy duty centre lathe. 








ee 





“... nothing but the BEST is good enough . . .” 


MESSRS. ROLLS-ROYCE LTD. specified ‘DELTA’ alloys (Brass 


and 
the 


Bronze) for use in their “DERWENT” engine units for 
record breaking jet-propelled ‘GLOSTER METEOR’ aircraft 


for best results specify always: 


‘DELTA’ NON-FERROUS METALS AND ALLOYS 


THE DELTA METAL COMPANY LTD. LONDON ANO BIRMINGHAM 


nam. ° 
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ELI-COIL 




















~ SCREW THREAD INSERTS 


sk REGD. TRADE MARK 


No fractional gains either; substantially faster and surer assembly 
is a certainty and here’s why:— 


Fit Heli-Coil! and reduce number of fastenings required. Use 
set bolts (whici. can now be shorter) instead of double threaded 
studs and eliminat “ worrying " cover plates, etc., into position. 


Fit Heli-Coil! and reaice torque loading for same duty. Reduce 
the wall boss size—no ccunterbore needed. Use lighter materials 
and improve thread streieth. Fit Heli-Coil! and have all the 
advantages of a polished, roted, internal thread. 


Please write for full information. 
ARMSTRONG PAQENTS CO., LTD. 


BEVERLEY, YOR}sHIRE. 


neg a We * ; : ail 
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CLAYTON SON & CO. LID 
| «WELDERS, LEEDS” LEEDS. eee 


| London Office: Thorncliffe, Oakfield Road, Ashtead, Surrey 


ys 
if 








Reproduced by Permission of British Electricity Authority, Yorkshire Division, 














54 In. DIA MILD STEEL CIRCULATING WATER PIP 
| SPANNING THE CALDER & HEBBLE CANAL 
AT THORNHILL GENERATING STATION, 
| 
| WELDED STEEL MAINS 
| — A SPECIALITY - 
| E 
| 









FIT AULD’S PATENT 
REDUCING VALVES 
for all duties on Steam, 
Air or Water Services 





AULD’S PATENT 
Full Bore Safety Valve 
enables full area of seat 

to be utilised for 
discharge. 


Patent Full Bore Class “A” 
Safety Valve Reducing Valve 








We also manufacture 


SURPLUS VALVES, COMBINED SURPLUS AND 
REDUCING VALVES, STOP VALVES, STEAM 
TRAPS, DE-SUPERHEATERS, COMBINED 
REDUCING AND DE-SUPERHEATING UNITS 


DAVID AULD & SONS LTD. 
Whitevale Foundry, GLASGOW: 


Telephone No. Bridgeton 1242 Reducing,” Gloss 
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INDUSTRY 1S Shocking 


ffyou could calculate the loss of efficiency 
caused by vibration you wouldn’t wait ~ 

to write to Coopers, you would wire. ¥) 
When you realise that the Croid-Cooper 

method of machine installation also 

enables you to change layouts overnight-— 

well, where’s that telegraph form? We 

ar, should also welcome your enquiry by 

telephone or letter. 


COOPER & CO. (B’ham) Ltd., Brynmawr, Breconshire 


Tel.: Brynmawr 312. 





"Grams: Felting Brynmawr. 

















WE ARE DESIGNERS AND 
MANUFACTURERS OF THE 


MODERN 


S phon pump 


LARGE DRIVING PULLEY MOUNTED ON 
FIXED SLEEVE TAKING ALL THE BELT LOAD 





ADJUSTABLE GLAND WHICH CAN 
BE PACKED WITHOUT DISMANTLING 
PUMP OR PULLEY 













PLUG FOR PRIMING 
IN FIRST CASE ONLY 
ONCE PRIMED IT NEVER 
REQUIRES THIS AGAIN 


DETACHABLE 
FLANGE WITH 
UNIVERSAL DRIVE 


RETURN 
VALVE 
ADJUSTER 


RELIEF 
VALVE 









RENEWABLE SLEEVE 
WHICH FORMS BEARING 
FOR PINION AND PULLEY 











EXTRA LONG DRIVING SHAFT 
ID WHICH DOES NOT TAKE ANY 
OF THE BELT TENSION AND INLET TO 
M HAS A BEARING 3 9/6”-LONG SIPHON 
CHAMBER 
PINIONS OF EXTRA LARGE | 


SPECIAL SHAPED TEETH 
GIVING GREAT PUMPING 
CAPACITY AND EVEN FLOW 


SIPHON CHAMBER ENSURING THAT 
PUMP IS ALWAYS FULL OF LIQUID 


MACHINE TOOLS LIMITED 
Broadgate"House « Coventry * Phone 2132/6 





Sheffield: 
Corporation St. Phone 24888 






Showrooms: 
Gosford St. Coventry 





Rainbow 





OF BATLEY 


il 


ENGINEERS 
TO THE CHEMICAL AND 


The two sections of a 
Deodoriser leaving our 
Works. Thirteen of these 
units have been supplied, 

installed and site welded 
at a new Refinery. | 


Example of a Riveted 
Acid Storage Tank. 

9’ 0” dia. x 24’ 0” long. » 
10,900 Galls. capacity. g 


gw 


We invite your enquiries for supplies 
involving the use of... 


STORAGE TANKS 
PRESSURE VESSELS 
GAS MAINS 

AUTOCLAVES 
SILOS aw 


PANS 
STILLS 
JACKETED VESSELS 
PIPE & VALVE WORK 
EXPANSION JOINTS 


CONDENSERS WASHERS 
HEAT EXCHANGERS 
COLUMNS 
MIXERS 


We undertake Design, 
RI] EF AY Construction and Site 


Erection of Complete 
Plants or Single Units 


f A. J. RILEY & SON LIMITED 


VICTORIA WORKS, BATLEY, YORKSHIRE. 


| 
| a Telephone : BATLEY 657 (3 lines). Telegrams: BOILERS BATLEY 
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If you need a modem, 


efficient Drying Installation 















it pays to instal 


MITCHELL DRYER 


mo Rotary direct 
tig, fired dryer 5’ 9 diam. 
cs x 60’ long 










A 


NOW ! 
BY ANY PROCESS! 


For over thirty years drying has been our 
business. Rotary dryers, conveyor dryers, 
hot plate dryers and drying stoves— 
dryers for the chemical, foodstuffs, 
| textile, plastics and pottery industries— 
drying in every shape and form. If 
drying is your problem it will pay you to 
consult the Mitchell organisation. 


SHARPER 


white or blueprints 


a 
: 


U — ~VENWS PENCIL CO. LTD: 


a 






eical 
Strong... 


Venus Pencil leads are pressure- 
proofed* for maximum strength 


SMOOTH... 


made by a special colloidal process* 
which removes all impurities 


ACCURAWIE ... 


exactly graded in |7 different 
a degrees of hardness 
*Exclusive Venus Patents 


L. A. MITCHELL LTD. 37 PETER ST. MANCHESTER 


INDUSTRIAL DRYING ENGINEERS 
Telephone: BLAckfriars 7224 (4 lines) 








- VEN 


Seti, 


a 


MADE iy ENGLANE 














Durable non-crumbling 
points; strong and smooth in 
action give lines uniform in 
weight and tone. Opaque lines 
for sharp, clear reproduction. 
No smudges. No “‘ ghosts’”’ 


from erasure. There's the ne 
f PENCIL - a 
right degree for your favourite i WITH THE 7, BRANDS 


| CRACKLE 
paper. The result: sharper } FINISH 







prints — by any process ! 


Tested and recommended by the 
Ministry ef Supply (MTV Branch) 
Reference No. VG.6/300/FIR 
for export to tropical countries 









DRAWING 
PENCILS. 


OSOTITE—the modern scientific sealing which has been proved by rigorous test# 
to be the perfect jointing for smooth surface and screw unions. \s 
& simply applied liquid compound, impervious to heat, petrol, oil, grease, water 
ge | and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AJR oF 
Soft Pencil Eraser | WATER-TIGHT JOINT. 
| 
| 
| 











OSOTITE 


CKO 
a LS or 


Weiee for full densile and prices t0 (- 


SLICK BRANDS LTD 


STAFFORD ROAD, WADDON, CROYDON. ENGLAND 


VENUS PENCIL CO. LIMITED 
LOWER CLAPTON ROAD, LONDON, E.5 















PHONE, LONDON 





. CROYOON ? 
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Rubber Components for the 
= more Exacting Applications 


| \ Our wide experience in the field of precision 
ile rubber engineering qualifies us to advise on the 


rubber compounds and design of components 
to meet the more exacting applications. 












Our plant is fully equipped to deal with bulk production, as well 
as small quantity requirements for prototype and development work. 
Designers and Engineers will be interested in our new publication, 
‘Syntheticand Natural Rubbers and their Uses'-copy sent upon request. 
High Grade Rubber Mouldings and Extrusions é ‘O” Rings 
Seals «* Bushes * Grommets Diaphragms Bonded Parts 
and Components in Notural, Synthetic and Silicone Rubbers 





as 
































e@eee#e 
*eeee#ee eee 
*eeeeoeeeoeaeeoeeeeeee 
eee eeeeees eseeeeeve ees | 
ee @eeeeoeeeoe Se Sere ee Ste bree ofet se ecto es 
APPROVED A.1i.D. AND A.R.B. . 
PRECISION RUBBERS LIMITED BAGWORTH LEICESTER 
Phone: BAGWORTH 241/2/3 


Producers of Rubber Mouldings to fine dimensional tolerances and officially approved specifications 























































a ONSIDER it yours—it 1s equipped and a 
noe a : Bs Se :' 
BANBURY MIXERS | staffed for dealng with your specific J 
* ’ 
4 oe - ni. 5B f 
For Qualtly Atomatic Mi hinges | problems concerning metal cleaning and stripping. ce 16 
* ‘ . f . + ’ ; 
and High Production | From this centre of technical research “SA.C.” 4, 
| maintain a nation-wide service of information and 
é 
OR MIXING G . ua . 
F AND MASTICATIN specification on treatments that Save both lime He . 
BR a ehetic . 
thet! | 
RUBBER =" and cost. i 88) 
PLASTICS 
| IA we ees | 
| os "eo wes Bia | 
| prove Overs Oe 
Sizes and Capacities of Standard Bridge—Banbury Mixers | at F 7 
‘ 
Size of Net Vol f Approx. Batch a $ | +! 
Machine ‘toa Size in ib. Spec. | Hip "Speed | Length Lonath Widen Width ‘ ibs 
B cu. in, ¢.c. r.p.m. ft. in. mm. ft. in. mm. | ev os “As 
00 103 1,690 Sp. G.x 2-5 7+ 710 i | 1524 40 1,218 “ mn 7) J 
| 263 4,310 Sp. G.x 4 10 485 8 0 2,436 40 1,218 ran rE 
3A 1,140 18,700 Sp. G. x 24 40 485 13 6 4114 76 Je min. 
9 4,562 74,750 Sp. G. x 100 100 485 is 0 4,572 80 2,436 * el 7. 
: 11.443 187/500 Sp.G.x225 20048533: 10,100 9 2895 | if. ig 
15,469 253/500 Sp.G.x300 250s «48S s«iBW C3352 | J ‘e hy 
} 7] r A , y 
Approx. 4 to 8 BATCHES PER HOUR ON RUBBER AND PLASTIC STOCKS on standard speed machines y 5 ® 
In tect . D : Ss 1 - 
e Associat on with Farrel-Birmingham | ie | F 
Co, Inc. Ansonia Comn,, U.S.A. FOR FURTHER DETAILS WRITE ib I . se a 
FOR NEW 8.8.4) BULLETIN 2 sa ¢ a ern es be | are 
OTHER BRIDG DAVID BRIDGE | CENTRAL WORKS » CENTRAL AVENUE hel: Yee 
Two Roll Miners, Precision Cel . WEST MOLESEY + SURREY es a 
Plastic Rutpedents” Lematemon ean AND CO. LTD., i 
Presses, Cold Fes ood Telepbone: Molesey 4484 (5 lines) ' fp % 
fresscs, Cold Feed Extruders, Flood CASTLETON ROCHDALE | Telepbone: Molesey ie ue 
Exper none tein - ENGLAND Telegrams: Sunanticor, East Molesey a 4. ." 
Manufacturers of A é “fh é : 
te. STRIPALENE * FERROCLENE * ALOCLENE + FERROMEDE + BRAZOCLENE ee Tee i 
el.: Casticton (Rochdale) 57216. Grams: Coupling Phone Castleton Lancs. a Coupling Castleton, Lancs. (Regd. Trade Marks) ae 4 F, ; 
Specialist Engi to the Rubber, Plastics ond Associated industries. , ~~ aes : te y - F 
Leslie Pn me ag “+t aan’ Piccadilly, .W.l. APPROVED BY ADMIRALTY, WAR OFFICE AND AIR MINISTRY 7 : % 


Tel.: Grosvenor 7430. Grams and Cables: Ederaceo Piccy London. 


LL. TS AER SRR, Ra a TT SEE A ANSARI 
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 MUSHET Steam Temper Drills 


b. 
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Steam Temper is now 
a standard finish to all 
Osborn Twist Drills. 
They are easily distin- 
guished by the blue- 
black oxide coating 
which makes them 
tougher and more effi- 
cient. 
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Cut the stress and strain 
from spring calculation 


With a ‘Ratclifie’ Spring Calculating Slide Rule 


* Scales allow all calculations involved in the design of helical tension 
and compression springs to be made at one setting! 


%* Upper slide for stress and load calculations ! 
% Wahl’s stress correction calculated quickly ! 


* The rule is essential to engineers and draughtsmen, is soundly con- 
structed and supplied in a strong case complete with instructions, 


* Price £3. 3s. 0d. Send for one to-day. 


AS Kateliffe 


Crawiord Spring Works - Norman Road - Rochdale - Lanes, 
Telephone : 4692/3/4 Grams and Telex Number: Recoil. Rochdale 
— 



































We are specialists in the manufacture of 
Form Tools and Cutters of all types. Non- 
standard, flat and spherical form cutters 

are our speciality. 

Send us your enquiries for 

Flat Form Tools, Circular Fonm Tools, 
Special Thread Milling Cutters and Gear Hobs and all types of special cutting tools. 


THOMAS CHATWIN & CO. 


GT. TINDAL STREET, BIRMINGHAM I6 ’Phone: Edgbaston 3521 
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instrumentally 
Speaking .. . 


The extreme versatility 
of the world-famous AvoMeter is not 
enough for some people in industry and 
in sea-going ships. At the request of 
such people, the Avo Industrial Test Set 
has been evolved. It comprises a Model 
4 Universal AvoMeter and specially 
designed accessories to extend the wide 
ranges of measurement already provided 













for in the meter itself. 















These Rubery Owen pans are 






































‘ , ‘ideal for toting small components . ' 
i f deal ith . & P 4 
It gs a pandas and for transit by Conveyor. ; 
practically = al ne Also stackable for storage or - y 
measurements likely to transport on pallets by fork } 
encountered in normal in- truck. PA ; . 
dustrial or marine use, up to 
4,800 volts on A.C. and D.C., Built for hard wear, with wire o 
and up to 480 amps D.C. or reinforced corners, rolled top 
240 amps A.C. 6 edges and double lapped joints. ‘ 
| 3, In 22 s.w.g. hot dipped galvanised ca 
Model 40 sheet steel. Drop bar handles. q 
Universal List Price: ““Pressed-in"’ cardholders on i} 
The instrument meets the siecle AVOMETER £19 : 10s. two sides. Supplied in three a a 
ments of the Air Registration a sizes, 6in. deep and 12in. wide ys 
Board and the Merchant Shipping INDUSTRIAL List Price: See by 12in., by 18in. and by 24in. ete 
(Radio) Rules, 1952. TEST SET £35 : 9s. the many products long. é 
% 
of the OWEN . ; : 
Write for a free copy of the latest Comprehensive Guide to “‘ Avo’’ Instruments. O anisation Allied to the above is our ‘ 
THE AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO., LTD. re palletisation service. We supply | 
Avocet House, 92-96, Vauxhall Bridge Road, London, $.W.1 ViCtoria 3404 (9 lines) STAND No. pallets of all types to suit any 
D616/717 material handling scheme. In 
— : ee eeetnmarameenens B.I FF fact, we welcome opportunities , ab 
pe on ea to advise on handling problems. a 
Castle Bromwich cm 
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Enquiries to: pier? Cie 
RUBERY OWEN & CO. LTD., INDUSTRIAL STORAGE EQUIPMENT Wid ti 1% —_ 
DIVISION, WHITEGATE FACTORY, WREXHAM, N. WALES. 2 AP 3 
Tel.: Wrexham 3566-8 een 
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The remarkable developments in 
the science of metrology and its 
associated equipment 


are such 
that many firms do not ye: realise 
its importance relative to pro- 


duction. 


In our measuring roomat Coventry 
the finest range of equipment in 
the country can be demonstrated. 


Our association with— 


The Sigma Instrument Co. Ltd. 

Hilger & Watts Ltd. 

Coventry Gauge & Tool Co. Ltd. 

Pitter Gauge & Precision Tool Co. 
Ltd. 


Taylor, Taylor & Hobson Ltd. 
W. & T. Avery Ltd. 


enables us to supply everything 
from a plug gauge to a Fully- 
automatic Multi-dimension [n- 
spection Machine for checking 
mass-produced components. 









Send us your measuring problems. 


We will gladly send, to those with a genuine interest in 
modern measuring equipment, our new 48-page catalogue 
illustrating the complete range of gauges and instruments 
which 


yoring_ she com VISITORS ALWAYS WELCOME 


ALFRED HERBERT LTD. COVENTRY 


AD 72 













Cold 
Forging 
greater 
economy in 
material 


and cost 
with @eeee 


much lower cost per piece 








GREEN BAT | oot Forcing macines 

















GREENWOOD AND BATLEY LIMITED - ALBION WORKS - LEEDS 





ED 
CHIT 








For the production of cold forged bolts, screws 
and many other similar components, we can 
furnish complete. equipment, giving results 
fully equal in precision 
and finish with those pro- 
duced by machining, at 


tee atid 
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For diesel power units in the 60 to 600 b.h.p. range... 


ROLLS-ROYCE 


TORQUE CONVERTERS 


Rolls-Royce will shortly be in production 
with a range of three-stage Torque 
Converters, made under licence to the 
Twin Dise Clutch Company of 
America, for Rolls-Royce oil engines. 
This range of converters 
covers engines of 60 to 600 b.h.p. 


Applications Include :— 
HOISTS 
TRACTORS 
EXCAVATORS 
LOCOMOTIVES 
PUMPS 








ROLLS-ROYCE LIMITED - CREWE + CHESHIRE -« Telephone: Crewe 3271 
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When industry gets 
tough Ferodo can 
take it 


Industry asks a lot of a friction lining. Yet 
Ferodo Friction linings have proved they 
can easily cope with the heaviest loads. 

This is because Ferodo Linings are able to 
resist wear. When you fit Ferodo Linings you 
cut costs and maintenance time, for they 
last longer. That means fewer breakdowns 
and less production delay too. All over the 
world, safe Ferodo Linings are standing 
up to modern industrial conditions. 

In a new project where there’s power to 
be transmitted or controlled, consult 
Ferodo first. If it’s replacement—then fit 


Ferodo again, 


Friction Linings 
for Industry 


FERODO LIMITED - CHAPEL-EN-LE-FRITH 
A Member of the Turner & Newall Organisation 





aot al 


Broa 


> 


> > 
a Se 


BAP ink je sae EEA ok EE ws 





PRED URoME RATT Aa. oF Geteiey ni 


MORI cot 1D, 








April 20, 1956 ENGINEERING 


oductio 


with DAVID BROWN 
FLOATING REAMERS. 
Available in a comprehensive r: ange 

of sizes designed for bores from } to 

8 inches diameter, these unique 

tools are ideal for high quality work 

requiring bores finished to fine 

limits of concentricity, parallelism 

and surface finish. 

Features include : 

Compact and robust construction. 

Fully floating base. : 
Renewable blades. 

Positive and constant float. 

Direct reading micrometer adjust- 


ENGI 





patented 


ment. 

Special tools not required for 
setting. 

Effective either stationary or 
rotating. 


Full details are given in Publication 
E312.34 available on request. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
TOOL DIVISION 
PARK WORKS HUDDERSFIELD 


Pte) 2 S| ® Large Ball ¢ Roller Bearings’ 


AND PRECISION GROUND PARTS OF SIMILAR PROPORTIONS 
ARE MANUFACTURED ON OUR 108” UNIVERSAL GRINDING 
MACHINE. .. ONE OF THE LARGEST IN THE WORLD IT COMBINES 
A HIGH PRODUCTION RATE WITH UNRIVALLED ACCURACY. 








MAXIMUM GRINDING 
SIZES 
f Face Grinding 108” 
External Grinding 126” x24’ 
Taper to 16° apex angle 
Spherical and Special profiles 
Maximum Swing 126” x 31" 






IN ADDITION TO THE COMPREHENSIVE RANGE OF Split 
ROLLER BEARINGS from 1}” to 30” BORE WHICH WE FIRST 
MANUFACTURED NEARLY 50 YEARS AGO, WE ALSO 
PRODUCE MANY SOLID TYPES. FULL DETAILS ON REQUEST. 


We invite your enquiries = ™ 
COOPER ROLLER BEARINGS CO. LTD. "aT Tee 


TELEPHONE 3447 
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Economy, adaptability in - COLD BENDING 









A new use for the RG 100 EB Press 
has been found in vehicle a 
manufacture. einer 


VERTICAL 


Press 





Plate bending up to 48° 
w'de by é” thick 


Euclid use Fintay Coid Bending 
machines to shape the two main chassis members 
of their F.D.T. tractor. 





Section forming using 
straight faced blocks. 





The finished mem- 
bers cold bent to 
shape in two minutes. 





The latest model 
combines the 
features of a press 
brake with those of 


FINLAY ENGINEERING (70. St = 


DEPT. EG, NEWPORT, MON., ENGLAND =e Ges ees chee 
Telegrams : FINLAY NEWPORT MON. Telephone ; 62210 & 62219 pressings can be formed. 























HOPKINSONS’ SOOT 


a 





with Automatic Sequence Control 





Hopkinsons’ Long Retracting Soot 
Blower at Hams Hall ‘B’ Power 
Station, Midlands Division, Central 
Electricity Authority. 


‘Our system of soot blowing by electric control has been designed to give 
continuity in operation, accuracy ‘of control, and reliability in performance. 
Suitable equipment, including central control cubicles, is available for any type 
of water-tube boiler. Standard blowers include the rotary, ordinary retractable, 
-and long retracting types. 
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A ‘FLEXIBLE’ PROBLEM—a Compofiex answer. In 
this country the higher concentrations of hydrogen 
peroxide (H.T.P.) may be used, among other things, as 
propellant oxidants for guided weapons. Because of its 
unique properties H.T.P. can be a dangerous liquid to 
handle and, until the Ministry of Supply asked 
Compofiex to develop one, no perfectly satisfactory 
and safe method of transporting it by ‘ flexible’ means 
existed. The Compofiex answer was a range of hoses 
made of Terylene and a specially-compounded p.v.c. 
known as Molene. 


We offer the only complete Advisory Service 


on flexible tubing and hose. As suppliers of all types and in 
all materials, we can recommend ‘flexibles’ best suited toa 
particular job, and at the right price. 


e if there is 
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a ‘flexible’ answer, you'll find it at 


COMPANY LIMITED 


Flexible Centres at: 26, Grosvenor Gardens, London, S.W.1. Tel: Sloane 6185/5109 & Huddersfield 


Road, Oldham, Lancashire. Tel: Oldham-Main 8114. 


FACTORIES AT OLDHAM AND SOUTH WIMBLE 


BRITAIN’S ONLY FLEXIBLE CENTRES 


COMPOFLEX | 
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Stowey Pumping Station in which are installed 9 SULZER Centrifugal Pumps 
absorbing 599 B.H.P., having a capacity of 10°4 million gallons per day. 
In connection with the CHEW VALLEY scheme of the BRISTOL WATERWORKS COMPANY ‘ 
(R. W. Melvin General Manager) 
a total of 24 SULZER PUMPING UNITS have been supplied including plant for the following 
STOWEY + WITHYWOOD - HIGHRIDGE . DRY HILL *- BARROW HILL te “ 


LODGE HILL ; CHEDDAR and CHELVEY PUMPING STATIONS 


SULZER ; 


PUMPS FOR WATER SUPPLY an 





THERE 1S A:.SULZER PUMP FOR: EVERY *?PGREOSE 
. - i 
SULZER BROS. (LONDON) L ; 
° , 
ye | : . 
SULZER BROTHERS LIMITED HAVE OFFICES AT:—- WINTERTHUR - PARIS - NEW YORK - MAORI. - CAIRO - RIO DE JANEIRO - BUENOS AIRES - SHANGHAI - KOBE. # 
Agencies ot -—- BRUSSELS — MILAN - AMSTERDAM - LISBON - COPENHAGEN - OSLO - STOCKHOLM - HELSINKI - ATHENS - ISTANBUL - ALGIERS - JOHANNESBURG - HAIFA ~ BOMBAY 


KARACHI - COLOMBO ~ SINGAPORE - BANGKOK - MANILA - MONTREAL - MEXICO CITY - BOGOTA - CARACAS ~ SANTIAGO (CHILE) - LIMA ~ LA PAZ - SYDNEY ~ MELBOURNE ~ WELLINGTON 
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IN ANY INDUSTRY 


TYPICAL 
INDUSTRIAL 
USES 





FOOD PROCESSING 
MACHINERY, 


TEXTILE MACHINERY. 
CHEMICAL PLANT, 


PAINT MAKING 
MACHINERY, 


PRINTING & 
; BOXMAKING PLANT, 
» Gere CONVEYORS. 
puTesret opie’ MACHINE TOOLS. 
Mott eine a MECHANICAL 
10% 


STOKER DRIVE. 












RITESPEED 


GEARED 
MOTORS 


AND 


2 | REDUCTION 


| GEARS 


=’ COMPLETE 
THE PICTURE 





Any combination of motor, gear 
ratio and mounting position can be 


‘EERING 


MILLING MACHINERY. 
LAUNDRY MACHINES. 





supplied. Units up to 20H.P. are available For details see Pub. No. 5329. 5330/ |! 
f k, | ick deli Fill in, or attach letterhead, and 
rom stock, larger sizes on quick delivery. cost 06 paar aalg a 

Ratios up to 82-1. 
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Nations too have 
cavitation problems 


BUSHEY PARK 
(Admiralty Research Station) 





CALDER HALL 
(United Kingdom Atomic 


Energy Authority) 


In under-developed countries populations are increasing, food and fuel 
resources decreasing. 


In England scientists study cavitation problems with the aid of complex 
equipment. 





In the Western World nuclear energy, the latest source of power, requires 


OIL PIPE LINES urgent development. 


Middle East) 





Costain-John Brown fill the gap through their comprehensive engineering 
service — design, procurement, construction and commissioning. 


Their organisation and experience is outlined in a brochure now available 
on request. 


USTAIN-ON EROWN wmireo 


73 SOUTH AUDLEY ST., LONDON W.1. 


Phone: GROSVENOR 4181 & 8331. Cables: CIVANIC, LONDON. 
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Meet Perishin’ Fred! 

Very fond of a grouse is Fred. Doesn’t have to look far 
either. ‘ Like the perishin’ North Pole in this perishin’ 
factory’, growls Fred. But at least he stays on the job ; 
half the girls are away with the sniffles. 


Now meet Bert — of the boiler’ouse 

‘It’s no good them coming grousing to me,” 
glowers Bert, ‘ radiators are full on (or nearly), 
and the Guvnor’s always bitin’ my ’ead off 
about the fuel bills.’ 
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You know the answer to all their troubles as well as 
we do. Inter-line that corrugated roof with 
inexpensive, easily-applied, everlasting Fibreglass 
heat insulation. Then Fred will stop perishin’, 

Bert will stop beefing and the ‘Guvnor’ will stop 
biting. What’s more, the installation of Fibreglass 


will pay for itself in less than three years ! 


ASS 





FIBREGLASS LIMITED, RAVENHEAD, ST. HELENS, LANCS. (ST. HELENS 4224). FACTORIES AT ST. HELENS, LANCS. AND POSSILPARK, GLASGOW | 
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This is 
MOBILE 
POWER! a | 


hydraulically-operated 
Muledozer. + 


Depend on the ruggedly-built TRACTAIR to 


take the’ roughest going in its stride—to carry 





power to every site, however inaccessible. 
The TRACTAIR 13 incorporates a two-stage 
Holman compressor (FAD 110 cu. ft./min.) 
capable of operating at full pressure u range 
of Holman pneumatic tools which includes Picks 


and oad Rippers, Rammers, Spaders, Handrils 


and \otopumps. May we send you full details? 





AIR COMPRESSORS - ROCK DRILLS 2 


TELEPHONE: CAMBORNE 2275 (10 LINES) "GRAMS: AIRDRILL, CAMBORNE 
Telephone : Hyde Park 9444 HGI6 


PNE MATIC TOOLS ° 


HOLMA 3ROS. LTD., CAMBORNE, ENGLAND 
London Office: 44 Brook Street, W.! 


E 
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To Geo. Salter & Co. Ltd., West Bromwich. Please send 
details and samples of Salter Truarc Retaining Rings to: 


|_| Send representative 








[_] Letter attached 
Put X as necessary 
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THE SIMPLEST AND MOST ECONOMI 
MEANS OF FIXING * 


om 
_—- 


IS TWO RETAINERS 


4% That’s why The Rheostatic Co Ltd 
selected for their Ler Control 


SALTER 


“TRUARC" 


Regd. Trade Mark 


Rides EVAN IUINT Es IRS 
UOCGCCOW 


IF YOU WISH TO SOLVE 
YOUR FIXING PROBLEMS 
AS EASILY, JUST POST TE = 
COUPON FOR DETAIL: 








GEO. SALTER & CO LTD., WEST BROMW CH 
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Brochure EG sent, or demonstration at your own Works on request 


> AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LIMITED 
London Sales Office: 60 KINGLY STREET, LONDON, W.1. Tel: REGent 2517 & 2518 


Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 
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TURBO—GENERATO 
TURBO—BLOWERS 
TURBO—COMPRESS( 
CONDENSING PLANT 
TRANSFORMERS 


C. A. PARSONS & COMPANY LTD PREWCASTLE UPON TYNE 


= 
oR 
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Colt planning overcomes 


at GOING. acide tit. 


new Guildford extension 
Architects: Brownrigg & Turner B.A., A/ARIBA 
163, High Street, Guildford, Surrey 


Drummond Brothers, the well known machine tool manufacturers, was designed to ensure a temperature rise of not more than 10°F at 
were building a new extension at Guildford. In designing the Building working level during the warmest summer weather. This was achieved 
the Architects were anxious that satisfactory working conditions would by installing 50 Colt SRC.2046 controllable High Duty Roof Extractor 
prevail at all times despite a considerable heat gain from plant and Ventilators. The photograph shows the inconspicuous nature of the 
human occupancy. Furthermore, the process required a light shop ventilators which are easily fixed into the glazing bars. 
necessitating considerable areas of roof glazing which, during the The extension is now in full production and the ventilation system has 
summer months, would add considerably to the heat gains owing to solar proved an unqualified success. 
heat transfer. Over 8,000 major industrial organisations have installed Colt Ventila- 

At this stage Colt were consulted and a natural ventilation scheme tion. Colt’s technical advisory service is at your disposal. 





WRITE FOR FREE MANUAL containing full specifications 
of the wide range of Colt Ventilators to Dept. G.52/2A1 


VENTILATION 


COLT VENTILATION LTD - SURBITON - SURREY 
Telephone: Elmbridge 6511]5 





Branches Birmingham, Bradford, Bridgend (Glam.), Bristol, Coventry, Dublin, Edinburgh, Liverpool, London, Manchester, Newcastle-upon-Tyne, Sheffield and Warwick. 
Agents in <ustralia Belgian Congo Cate Cyprus, India, Indonesia, Madagascar, Malaya, Mauritius, New Zealand, Pakistan, Portugal, North and South Rhodesia aid South Africa. 
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Largest hydro-electric set in Scotland 
















1954" LUICHART 
1955 CEACHAN 


The underground power station at 
Clachan contains the largest hydro- 
electric generating set in Scotland. 
This unit, supplied by The ENGLISH 
ELectric Company, comprises a 
40,000 kW alternator driven by a 
56,000 h.p. reaction turbine opera- 
ting under a head of 897 feet—the 
highest head of any reaction turbine 
in the North of Scotland Hydro- 


Electric Board’s system. 


| ENGLISH ELECTRIC 
hydro-electric equipment 


THe ENGLISH ELECTRIC Company LiMiTED, QUEENS HOUSE, KINGSWAY, LONDON, w.C.2 








Hydro-electric Department, Stafford 


WORKS: STAFFORD + PRESTON + RUGBY 


niin BRADFORD + LIVERPOOL + ACCRINGTON 


—-_ 
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Protection 4 
against 
eroding 
fumes... 


Evodyne C.R. Protective Paints give the utmost pro- 


ING 
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tection to iron and steel, wood, concrete, brickwork, 
etc. against atmospheric pollution, acids, alkalis, corr- 
osive gases and salt water. They will also serve better 
than any oil-bound paint to protect asbestos cement 
sheeting, concrete and plaster—without special primers! 


Endorsed by leading Authorities and Industrialists. 


EVODYNE 


CHLORINATED = 
RUBBER PAINTS 





EVODE LIMITED (PAINTS DIVISION) STAFFORD ENGLAND ([Syeld4 


PRODUCT 


Telephone: 1590/1|2 Telegrams: Evode, Stafford London Office: 1 Victoria Street, S.W.1 Telephone: ABBey 4622/3 
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‘OPEN-END 
SECTION BENDERS 





Vertical and horizontal ‘ open-end’ section 


bending machines—for bar and structural 


i 3] cWO D V steel sections for hot and cold work. 2-roll 


or 3-roll drive, with powered adjustment for 
the heavier sizes. Semi-‘ open-end’ ring 


benders for wide flats. 


JOSHUA BIGWOOD & SON LIMITED - WOLVERHAMPTON - ENGLAND 
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‘Rotarprest’ Ends for Pressure Vessels 


can be supplied in Mild, Alloy and Clad Steels 
and Non-ferrous Metals. The capacity of the 
Rotarpress ranges from 5 to 15 feet diameter, and 
fin. to 4 in. thickness. Knuckle radii and depth 
may be varied to meet individual requirements. 


Please ask for List No. EG 881 giving full range 
of sizes 








G. A. HARVEY & CO. (LONDON) LTD. 
Woolwi . Road, London, S.E.7 *Phone: GREenwich 3232 (22 lines) 
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Spinning 


SAVES METAL 


— CUTS TOOL COSTS 


Dished and flanged ends Rotar- 
press spun by Harveys, greatly 
facilitate the design and product- 
ion Of Pressure Vessels. They 
combine semi-ellipsoidal form 
with large knuckle radius. A 
substantial reduction in plate 
thickness can be effected, and in 


most cases tool costs are elimi- 


nated. 








' 
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CONTROLLED 
FLEXIBILITY 





ILENTBLOC Couplings are the embodiment 

of controlled flexibility, adapting themselves 
to sudden changes of stress and direction of power 
transmission. 


A single Universal-type Coupling accommodates 
angular misalignment of 5 degrees, while two 
couplings provide for all but abnormal parallel 
misalignment. All relative movement is within 
the rubber bearings which reduce torsional 
vibration and absorb shock loads. The Universal 
Coupling needs no lubrication, no maintenance and 


no protection from water, grit or dirt. Sizes to 





transmit from 0.15 to 20 h.p. at 100 r.p.m. are 
available. 














SILENTBLOG LIMITED + MANOR ROYAL + CRAWLEY + SUSSEX + TEL. CRAWLEY 2100 


—, 
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FROM DESIGN 
TO PRODUCTION 








Carrying out the production, in all phases, 
of such varied engineering projects as 
components for jet engines, radar for ships 
and aircraft, complete turbo blowers, 

rear axles for taxicabs, reduction gears, gear 
boxes, geared motor units, even Band I 

and Band III television units and aerials, the 
extensive resources of S. E. Opperman Ltd. 
can and do most economically serve 

some of Britain’s greatest industrial 
undertakings and some of the smallest. 
YOU may have a particular problem with 
which we can assist. 

Let’s talk it over. 


* Principals are invited to send for our brochure 
* Production Facilities’ 





MECHANICAL 
HANDLING 
EXHIBITION 





Stand No. 149a Ground Floor 


S.E.OPPERMAN LTD. be 


: BOREHAM WOOD - ELSTREE « HERTS - ELSTREE 2021 , ‘ 
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FEED WATER 
CONTROL 


searmas | i. | Ls : 








regulating valves of Hammel-Dahl 


number of plants, including the new 


tral Electricity Authority. 
The valves are of special construction, 


> 
the severe effects of throttling at high 
working pressures ; and are furnished 


relationship. Normally positioned by 
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ATLAS COPCO EQUIPMENT WORK 
ON 80-MILLION DOLLAR 
TURKISH HYDRO-ELECTRIC PROJEC; 





Hundreds of Atlas Copco rock drills, together 
with Atlas Copco rock breakers, pneumatic 
pushers, compressors and Sandvik Coromant 
drill steels, are in action on large-scale quarry- 
ing, excavating and tunnelling operations for 
Turkey’s biggest hydro-electric project. It is at 
Sariyar on the Sakarya River, about 150 km. 
west of Ankara. A huge power station will 
have an initial capacity of 80,000 kilowatts 
and the project is expected to be finished by 
1957. 


50 DRILLS QUARRY ROCK FOR DAM 
Rock for a concrete gravity dam 330 feet 
high and 820 feet wide across the top is 
supplied from a nearby stone quarry. By the 
time the dam is completed 650,000 cu. yards 
of rock will have been quarried. This work is 


mainly being done with fifty Atlas Copco rock 
drills. The drills are fitted with Sandvik Coro- 
mant tungsten-carbide-tipped steels. The dam 
is being built for Etibank, and the construction 
supervisors are Chas. T. Main, Inc. 

Besides the dam, Atlas Copco equipment 
and Sandvik Coromant steels are used on 
the surge tank, penstocks and two tunnels. 
The first one, 7,000 feet long and 30 feet in 
diameter, is completed. The second, to be 
3,100 feet long and also 30 feet in diameter, 
was started in the middle of 1954 and almost 
half-completed by the end of that year. 

POOR ROCK STOPS TUNNEL WORK 
With unexpectedly poor rock formations, 


hold-ups were many. In the first tunnel a cave 
above the outlet side caused a collapse of 





earth and rock, blocking the tunnel and de- 
laying further work for six months. But when 
conditions permitted a full face advance, as 
many as thirteen Atlas Copco light rock drills 
were in action at one and the same time ina 
comparatively small drilling area. 


MORE DRILLS AND FASTER TIMES 


Atlas Copco light rock drills are compact, 
one-man machines. That saves space; means 
more drills at the face and, con equently 


faster drilling times each round. A‘ 1s Copeo 
rock drills with Sandvik Coroman’ -teels are 
t. In ten 


an unbeatable /ightweight drilling 
years it has extensively replaced he ¥ equip 
ment to become the world’s mc widely: 
used rock-drilling combination. 
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exTRA 1 UGH DRILL STEELS 


Atlas ( opco rock drills were developed to 
work wit!. Sandvik Coromant steels. Sandvik, 
to mainta\n a never-varying drill steel quality, 
control every phase of production—from the 
mining o! iron ore, processing of wolfram ore 
to the final, extra-tough tungsten-carbide in- 
serts used throughout the world wherever 
Atlas Copco rock drills are in action. 

The main contractors building the dam for 
Ftibank are Philipp Holzmann A.G., Hochtief 
A.G., Siemens Bauunion G.m.b.H., and Rar 
Tiirk Limited. Sosyetesi. The construction 
work was supervised by Chas. T. Main, Inc. 


The Atlas Copco Group puts compressed air to 
work for the world. It embraces thirty-one 
Atlas Copco companies and twenty-four agents, 
manufacturing or selling and servicing Atlas 
Copco equipment in more than 50 countries 
throughout the world. 





toon 


HE ie a 


Entrance of first diversion tunnel. Tunnelling is taking place from jumbos, 
mobile drilling platforms developed by Atlas Copco, following patterns 
drawn up by their Project Department. 
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Fifty Atlas Copco rock drills fitted with Sandvik Coromant steels are excavating 
650,000 cu. yards of rock for the dam. 


For further details about Atlas Copco Equipment write 
to the most convenient of the addresses given here: 


UNITED KINGDOM, Atlas Copco (Great Britain) Ltd., 
Wembley, Middx; FRANCE, Atlas Copco France S.A., 29, 
Rue Marbeuf, Paris 8e; HOLLAND, Atlas Copco Holland 
N.V., P.O. Box 6056, Rotterdam; iTaLy, Atlas Copco 
Italia, S.p.A., Viale Marche 15, Milan. TURKEY, Atlas 
Copco Ticaret ve Sanayi T.A.S., P.O. Box 490, Galata, 
Istanbul. 


CANADA, Atlas Copco Canada Ltd., Montreal, A.M.F., | 
P.Q.; AUSTRALIA, Atlas Copco Australia Pty. Ltd., P.O. 
Box 54, Auburn, N.S.W.; SOUTH AFRICA, Delfos & Atlas | 
Copco (Pty.) Ltd., P.O. Box 504, Benoni, Transvaal; 
u.S.A., Atlas Copco Pacific, Inc., 930 Brittan Avenue, San 
Carlos, California; Atlas Copco Eastern, Inc., P.O. Box 
2568, Paterson 25, N.J. ) 


Readers in countries outside those listed above and who 
do not know the name of their local Atlas Copco com- 
pany or agent, please write to Atlas Copco AB, Stockholm 
1, Sweden. 


Manufacturers of Stationary and Portab e Compressors, Rock-Drilling \ 
Equipment, Loaders, Pneumatic Tools and Paint-Spraying Equipment. j 
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@w~wex the seas with Serck 


With atomics still in its infancy and coal growing scarcer and scarcer, oil is 
destined to become the principal source of power for the next two or three decades. 
Ever-increasing demands for petroleum products are responsible for the current 
extensive tanker building programmes in British and Continental shipyards. 

Already in the nuclear picture, Serck maintain their supremacy in present-day heat 
transfer engineering with equipment like the Bled Steam Air Heaters and, 
illustrated here, Duplex Turbine Oil Coolers, fitted to Shell Tanker 31,000 ton 
“ Vexilla ”’. 





produces for ewery industry 


SERCK RADIATORS LTD: 
WARWICK ROAD, BIRMINGHAM 11 





SERCK TUBES LTD: 
WARWICK ROAD, BIRMINGHAM 11 
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Illustration 
of Elliott 402 Electroni Digital Computer. 


shows main information store 


The Brains of Automation... 


“According to THE FINANCIAL TIMES...” 


A reference to facts and figures noted in THE FINANCIAL TIMEs is often the starting point for 
applying new techniques to industry, solving management problems or capturing new markets. 
In the pages of this daily newspaper science, industry, commerce, finance and current affairs 
are seen to be clearly integrated. The whole background as it affects different industries, large 
or small, and their various departments is presented in perspective. Study THE FINANCIAL 
times for a week, noting the features affecting your industry and profession. More than likely 


you will become a confirmed reader. 


*Subject of a report in The Financial Times and typical of many reasons why... 


Men of Industry read 


THE FINANCIAL TIMES 
every day 
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CLEAN AR & 
O7TEAM ‘To 


ATMOSPHERE | 
PRODUCT 


ExnausTeER FAN 


Hor AiR INLET AIR STREAM ———»> Mar! Stream 


For drying small coals the British ‘Rema’ Pneumatic Dryer 





is quick and effective, and takes up relatively little space. 

At all times during the drying the particles are separated and 
swept by high-velocity hot gases; this gives an extremely rapid 
transfer of moisture from material to the air stream—drying 
takes place in less than one minute and the material neve: has 


time to get too hot. 





This system of pneumatic drying is also very suitable for 
materials which are easily damaged by breakage or over-heating 


—flaked materials, crystalline products, sawdust, etc. 











Sizes: from 4{-ton to 20 tons per hour. 























J Eg/BR26 
| To BRITISH ‘REMA’ MANUFACTURING CO. LTD. 


BRITISH ‘REMA’ MANUFACTURING CO. LTD. | IMPERIAL STEEL WORKS, SHEFFIELD, 9 


| Please send ‘* Drying Equipmem" cw: 


PROPRIETORS: EDGAR ALLEN & CO. LIMITED jname 
IMPERIAL STEEL WORKS ‘ SHEFFIELD 9 nee v+t-canonsssen sate coum enves tess eset SSS eEICAS SS Satsaseirseci 


RTS SR DRM IT ROSA IP em TERR. EIA 
| 





PN cei catalina sent oabiinii nigel i ie 


Oe ee cece eee eueme cone amen come aque clin ean commie 
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A complete service 


(yy 


to industry 
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For over thirty years Simon-Carves have played an important 
part in the development of economic power generation. At 
home and overseas Simon-Carves boiler plants are at work 
or in course of design and construction, ranging from small 
industrial units to central power station boilers rated at up to 
550,000 Ibs. per hour. 

The co-ordination of the company’s civil, mechanical and 
electrical engineering departments coupled with extensive 
research facilities enable Simon-Carves to offer an expert 
and comprehensive service to all users of steam power. 


Complete power plant by Simon-Carves Ltd S 


STOCKPORT, ENGLAND 


OVERSEAS COMPANIES | Simon-Carves (Africa) (Pty) Ltd: Johannesburg Simon-Carves (Australia) Pty Ltd: Botany, N.S.W 
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The importance 


The Challenger’s design is based on the tried, tested and 
most pra ctical method of unit construction. 

Unit construction makes it remarkably easy to service 
the Challenger. It means that all essential parts are 
easily accessible to the maintenance mechanic. Suppose 
the final drive needs attention. The whole job can be 
done without jacking up the tractor, without removing 
any of the transmission units, without interfering with 





of accessibility 


the track frames and without any heavy craneage. 
Removing the change speed gear box is just another 
quick job—you simply disconnect the propeller shaft, 
unbolt the gear box from the bevel box, and there you are. 
Thus the design and unit construction of the Challenger 
means less time in the workshop and more time on 
the job. It is popular alike with maintenance staff and 
with operators. 


More earth moved faster by Challenger 


ay 
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A product of the Marshall Organisation—John Fowler & Co. (Leeds) Ltd., Leeds 






Concessionaires for Great Britain: Thomas W. Ward, Albion Works, Sheffield 4 
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These important publications 
on handling plant are in my 


library. Have you got them too? 





~ 






Engineers and libraries will find Simon publications @ New Coal Shipping Plant on the Tyne. 
invaluable whenever mechanical or pneumatic handling 


+e discuss :, =“ : © Pneumatic Handling of Water-Borne Coal at Trafford 

is discussed. If you have not got these important publi- - 

cations, why not send for those you need from this list? Park Power Station, Manchester. : 

We shall be glad to send them without charge. @ Trailers for Turkey — Mobile Grain Handling 
Machinery. 


@ Pneumatic Unloading Plant at Kitimat for Discharging @ Discharging Iron Ore from Ship to Wagon. 
Alumina. 


@ Materials Handling at the Widnes Sulphuric Acid © Floating Pneumatic Grain Elevators. 
Factory @f the United Sulphuric Acid Corporation. @ Grain-Handling and Storage Plant at Buenos Aires. 


Simon Handling Engineers Ltd 


, STOCKPORT, ENGLAND Telephone: Gatley 3621 (16 lines) Telegrams: Reform Manchester 
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Can you afford to use Titanium ? 





Titanium is an expensive metal, but... 


[.C.1. is now making the cheapest titanivrm in the world, thanks to years of research 
and development. Ample supplies of raw titanium are available from a major new 


plant, which is in full production. 


Titanium’s properties are unique 


In alloyed forms titanium can be made as strong as many high-tensile steels at half 
the weight. Its resistance to corrosion is phenomenal: months in boiling acids, years 


in sea-water, leave it hardly marked. 


Titanium may be the cheapest material... 


In aircraft, where payload and performance are worth paying for; in ships, where 
faster water circulation permits smaller condensers; in any plant where absence of 


corrosion reduces shut-downs and maintenance. 


Titanium is available in many forms 


I.C.I. is now supplying strip, sheet, rod, forging stock, wire and tubes in titanium 
and titanium alloys with a wide range of properties. Technical advice on its handling 


and applications is at your disposal. 


Can you afford not to use Titanium ? 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 5S.W.1 
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AT THE BIF... 


‘and on show 
all the year 


V-BELT DRIVES WITH 
TAPER-LOCK 
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(AT THESE 
FENNER BRANCHES 


BELFAST, 35 King Street .................. Belfast 25409 
BIRMINGHAM. V-Belt House, 25 ent Street, 1 
MiDiand 4505/6 


BURNLEY, V-Belc House, 73/77 Manchester Road 
Burnley 2258 


CARDIFF, V-Belt House, West Wharf Road 
Cardiff 25151/2 

CLECKHEATON, 92 Whitcliffe Road 
Cleckheaton 891/2 


GLASGOW, 98 Holm Street, C.2......... City 7136/7 
HULL, Marfleet Avenue .................. Centra! 13900 
LEEDS. 32 Dewsbury Road, 11............ Leeds 33420 


IN ATTENDANCE ON STAND D406 AT CASTLE BROMWICH See oe ee 


Granby 223 
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| TORQUE-ARM 
VARIABLE SPEED GEAR 


; SPEED REDUCER 
































LIVERPOOL. V-Belt House, 42 Great Howard 
HOME WOK. ccnsccnisiinsiobsssvncnunedionmsseasetoad Central 3236 
S. B. HAINSW ORTH (Managing Director, Home and Overseas) Apl. 23rd to 25th ee ee ee 
D. E. ASLEN (Sales Manager) ese wae nee dee Apl. 23rd to 25th ag op ony House, 58 Bute Street “ a 
ul rr RIOR .ccccccccccccccccccccocsece Luton 
1. A. F. MACNAIR (London Regional Mange) ove -.. Apl. 30th to May 2nd MANCHESTER. Sihete Henteh, 04 Chee 
G. R. HARDY (North East Regional Manager) i cco ApL. 23rd te Beh RU eres cc ccesscecccncccensevecnsseceees TRAfford Park 1341 
H. L. TITTERINGTON (North West Regional Monager) ... May 1st to 3rd NEWCASTLE-ONTYNE, 6 Westgmcostie 24684 
R. N. WILLIAMS (Scottish Regional Manager) vs vse Apt. 30th to May 3rd NOTTINGHAM. V-Belt House, 136 Cana! Stress 
. » lotting 
S. PARKER (Midlands Regional Manager) oe aa --» Apl. 23rd to May 4th SHEFFIELD. V-Belt. House, 86 Bridge Street oa 
Sheffield 
6 OVERSEAS STOCKTON-ON-TEES. V-Belt House, 
L. J.D. DAVIES (Sales Manoger) . sss, May 3rd and 4th 18 William Sereet...........-- coer toe Sr 
; STOKE-ON-TRENT, V-Belt a 
L. D. DALE (Assistant Sales Manager) ... =... =...) Apl. 23rd to 27th 32 Hartshill Road .....-....es0+0-« toke-on-Trent 44587 





J. H. FENNER & CO, LTD - HULL 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 
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a CIMENT FONDU 
a 


4 
' is the Ideal Cement for ™ +4 

y CHIMNEY LININGS : | 
\ & co) a 

4 — Used according to temperature conditions with y ‘ | ; 
% Refractory, Insulating or Non-Refractory aggregates. go ; 

® — Because it protects the steel, brick or concrete | } 

® structure against attack by heat and by the acidity A 

% :f and sulphates from the combustion gases. + 


% @ 





Shell’s Shellhaven Refinery, Essex. These 9 ft. diameter 
steel stacks have been lined with Ciment Fondu insulating 
concrete ‘4s 


Wallasey Power Station. Ciment Fondu mortar was used 
for the jointing of the interior brickwork of this chimney. 


< 





Table Bay Power Station, South Africa. Chimneys : 
gumited with Ciment Fondu mortar. e's a4 


Y 
J y f 
~ 2 


Battersea Power Station where chimneys have been lined 
with Ciment Fondu mortar. 





REFRACTORY CONCRETE 








CONCRETE ROCK-HARD ey 
The adaptable Refractory material made WITHIN ONE DAY et 
with crushed firebrick and CIMENT FONDU 3 i P 


Ciment Fondu is manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED ve il 


73 BROOK STREET, LONDON, W.1. Telephone: MAYfair 8546 ity ft a 
You are invited to write for further details and photographic examples pyre e jo 
+ P) Rs 

’ » 
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Aluminium Sections 


for heavy industries 


Two additional extrusion presses, one of 5,000 tons and the other of 3,500 tons, have been installed 


at the Latchford Locks Works of the British Aluminium Company. These presses represent an important 


extension to the extrusion capacity of the aluminium industry in this country. They will be used 


to produce a wide range of sections for the road transport, building, shipbuilding and structural and general 


engineering industries. Extrusions are available in sizes up to 134" circum-circle and are specially designed 


to facilitate the economic use of aluminium in riveted or welded assemblies. 


iP | British Aluminium 





NORFOLK HOUSE 





JAMES'S 


SQUARE 


co LTD 


LONDON swil 
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Employed with conspicuous success in large numbers 
of diesel-mechanical shunters, the Crossley straight- 
line Scavenge Pump Diesel Engine is now applied to 
diesel-electric operation in ten standard British Rail- 
ways 0-6-0 shunting locomotives. 

As prime mover of the power unit, for which Messrs 
Crompton Parkinson Ltd. were the main contractors, 
the compact six-cylinder “EST’’ type engine has a 
continuous rating of 350 b.h.p. at 825 r.p.m. and pro- 
Vides a maximum tractive effort of 35,000 lb. 






CROSSLEY BROTHERS LIMITED 
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OPENSHAW 


. 


DIESEL ENGINES 


MANCHESTER 11. 


LONDON OFFICE: Langham House, 305 Regent Street W.1 


C.394 
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ENGINEERITI! ACKGROUND 





Axial-flow pumps... 


Renowned for their efficiency in the delivery of large 
volumes of water against comparatively low heads, 
Vickers-Gill axial-flow pumps owe their success to a 
background of engineering achievement. History-mak- 
ing aircraft like the Viscount and Valiant... fast ocean 
liners such as the 29,000-ton ‘Orsova’ . . . these are head- 
line news. Yet, in their own fields, hundreds of lesser- 
known products of Vickers-Armstrongs are equally im- 
portant. Whether complex or simple, each shares the 
same background of outstanding design and sound 
construction; each solves critical engineering problems. 





Vickers-Gill pumps are highly efficient for condenser 
circulating water, dock de-watering and impounding, 
irrigation and drainage, waterworks and sewage works 
duties. Discharge rates vary from 2,000 to 200,000 
g.p.m. against heads up to 65-70 ft., and the pump 
design is extremely compact. Impeller pitch is 
variable, and the pumps are self-regulating, so 
that at constant r.p.m. any fall in head below 
the maximum specified is accompanied by an 
increased discharge at a decreased power. 











The same high efficiency is maintained 
in the multi-stage units—the form in 
which most Vickers-Gill pumps are used. 





VICKERS-ARMSTRONGS (SHIPBUILDERS) LT! 
VICKERS-ARMSTRONGS (ENGINEERS) LT! —— 
VICKERS-ARMSTRONGS (AIRCRAFT) LTI 


Vickers House * Broadway + London SW! 
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MILLING CRANKSHAFT FORGINGS 
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STEEL 
| CASTINGS 


OF QUALITY 





EERING 


Yi/ TECHNOLOGY 





The production of high quality 
steel castings depends upon a 
blending of craftsmanship with 
the latest methods of technical 
research. In the Hadfields foundry, 
which is one of the largest in the 
World, constant research and 
traditional Sheffield skill go into 
the production of castings for 


many purposes. 


: oo 2 2. 
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HADFIELDS LTD., EAST HECLA WORKS, 


SHEFFIELD, 


ENGLA ND. 
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HERBERT MORRIS 


















may 9-19 


SEE US 
i AT THE 
MECHANICAL 
HANDLING | 
EXHIBITION 


EARLS COURT 
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OR—machine your components where they are cast 





The proof of a casting lies in the machining. In this respect, Lloyds command an advantage over most steel foundries 
in that they have unique on-the-spot facilities for machining castings made in their own foundry. This service 
operates to the advantage of the customer. 

When an order is placed with Lloyds for casting and machining, the two operations are co-ordinated 
and treated as one production job. Casting methods are prepared for jigging, important faces are 
given special care in the foundry and the finished product benefits by an integrated system 
of quality control. 

This service is used continuously by the prime engineering concerns in this country. 
They also use Lloyds extensive capacity for proof machining or high precision finish 
machining. Lloyds machine shops represent the best in highly skilled personnel and 
modern equipment that the renowned Midlands can offer. 


LLOYDS 


Britain’s Best Equipped Steel Foundry 


PUMP BODY, weight 1,230 lbs., dimension 2 . 
2qot x 2’ 8 x 1’ 84". Cast for Sigmund Pumps Ltd. 


1a 
A Print for Industry L¢¢ advertisemen 


BP. H. LLOYD & COMPANY LTD., P.O. BOX s JAMES BRIDGE STEEL WORKS DARLASTON JAMES BRIDGE 
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Transparent Shield 


No wonder observers invariably watched the mediaeval 


battle “from afar’. That was the only safe thing to do. But today, in the 
modern factory, there are many dangerous processes which the operative must 
watch closely. And thanks to “‘ARMOURPLATE”’ glass he can do it in perfect safety. 


“ARMOURPLATE” Glass— Safety With Vision 


PILKINGTON BROTHERS LIMITED, 


oT. 


HELENS, 





LANCASHIRE 


FOR FURTHER INFORMATION ON THE USE OF GLASS IN INDUSTRY CONSULT THE TECHNICAL SALES AND SERVICE DEPARTMENT AT ST. HELENS, LANCS. 
TELEPHONE: ST. HELENS 4001; OR SELWYN HOUSE, CLEVELAND ROW, ST. JAMES’S, LONDON, 8.W.1. TELEPHONE: WHITEHALL 5672-6. “ARMOURPLATE” IS A 


REGISTERED TRADE MARK OF PILKINGTON BROTHERS LIMITED. SUPPLIES ARE AVAILABLE THROUGH THE USUAL TRADE CHANNELS. 1.17. 








* 
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The necessary resources 

capacity combined with one _ 
ience in the production of aij types of 
heavy pressings are available in the 
John Thompson Organisation for the 
manufacture of frames, components 
and general fabrications for the trans. 
portation and other industries, Tech. 
nical advisory service for preliminary 
design is freely offered. 





MOTOR PRESSINGS LTD 
WOLVERHAMPTON 





Telegrams : ‘Motoframe Wolverhampton’ 
Telephone : Bilson 41121 


yer TOUGHNESS - RESILIENCE - DURABILITY 


TURNERS 


RUBBER CONVEYOR BELTING 


The photograph shows Turners Rubber Con- 
veyor Belting at the Coneygre Foundry Ltd., 
Tipton, Staffs. The belt on the left of the 
picture is taking sand to the mill for 
milling and bonding and that on the 
right is carrying the milled sand away. 





; 
’ 


H Paterson Hughes Engineering Co. Ltd. 


| | designed the plant. 
AT 
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TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE ENGLAND 
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STANWELD ENGINEERING CO. LTD. 


STANWELD 


FLOORING + STAIR TREADS & HAND-RAIL STANDARDS 


OPEN 


4 


STEEL 


Every bar weided—no rivets to 
work loose. 


Weight carrying with minimum 
depth and weight. 


Non-slip serrated tread. 
Any width or length. 


Spaced bars permit light and air 
circulation and easy painting 
and cleaning. 


With acknowledgements 
North Western 

whom we ore indebted for the 
privilege of taking this photograph 


54 UPPER DUKE STREET, MANCHESTERIS 








No. 1013. 1 gross Small 
Coil Compression 
Springs. 2” to 14” long, 
3/32" to 7/16" diam., 
24G to 19G. 6/- each 





No. 760. 3 doz. Assor- 
ted Light Compression 
Springs 1” to 4” Jong, 22 
to 18 S.W.G., }” to 3” 
diam. 6/6 each. 





No. 98A. 3 doz. Assor- 
ted 1” to 4” long. }” to }” 
diam. 19G to 15G. 

5/6 each 








No. 757. Extra Light 


Compression. 1 gross 
Assorted. 4” to 9”, §” to 
2” long, 27 to 20 S.W.G. 

15/- each. 


No. 388. 4 gross Assor- 
ted Small Expansion 
Springs. }” to 1}”, 18G 
to 21G. 9/6 each. 





No, 466. 4 gross Assor- 
ted Small Expansion 
Springs %” to 14” long, 
3/32” to 3/16" diam., 
21G to 24G. 6/6 each. 











No. 1024. 
20 Compression 
Springs 12” long. %&” 
to 4° diam. 24G to 18G, 
iitable for cutting into 
orterlengths ; and 30 
Expansions 14” to 12” 
ong, 5/32” to §" dia., 
2G to 16G, 24/- each. 





No. 753. 3 doz. Assor- 
ted Light Expansion }” 
to }” diam., 2” to 6° 
long, 22 to 18 S.W.G. 

10/6 each. 





No. 758. Fine Expan- 
sion Springs, 1 gross 
Assorted }” to #", 4” to 
2” long, 27 to 20S.W.G. 

15/- each. 
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How are you off 
for Springs? 


TeERRY’S Boxes OF ASSORTED SPRINGS 
are just the job for yourexperimental department 
—a wonderful assortment of Compression and 
Expansion Springs. ..allsorts of lengths, gauges, 
diameters. The nine boxes we show are just 
a few from our range. Why not let us send you 
a full list—free? 


TERRY'S 


ASSORTED SPRINGS 


These Boxes of Springs can also be obtained at : 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 





The prices quoted are subject to the usual trade discount. 
HERBERT TERRY & SONS LTD 
REDDITCH, WORCS. 


SPRING MAKERS FOR 100 YEARS 


MTI7CORD 
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Mobility plus | 
ADAP TAB ULI \S 


The inherent characteristics of the Mono Pump 
provide all the essentials for an efficient portable 
pumping unit. Constructed on robust lines, the total 
weight is moderate and the unit is compact enough to 
be moved with ease or to negotiate a standard doorway. 
The mechanism is simple and there are no valves to 
adjust. Unfailing self-priming and powerful suction 
ability make casual pumping duties a quick and easy 
aperation. With its uniform velocity of flow, the Mono 
Pump is able to handle free-flowing or viscous fluids 
and it can be applied to transfer or filtering duties. 
Cast iron, Gunmetal or Stainless Steel units are available. 


MONO PUMPS LIMITED 


MONO HOUSE, | SEKFORDE STREET, LONDON, E.C.I. 
Telephone: Clerkenwell 8911 Cables : Monopumps, London + Code: A.B.C. 7th Edition 
and at Birmingham, Dublin, Glasgow, Manchester, Newcastle, Wakefield 

















Is your 


maintenance programme 


on a firm footing? 


The factory engineer is well aware of the rapid 
deterioration that takes place when unprotected metal surfaces 
are exposed to the combined effects of moisture, smoke and fumes. 
* Bitumastic’ coatings are unexcelled in the industrial maintenance 
field and more and more engineers are coming to regard them as the 
front line of defence in their maintenance programme. 
If you would like an up-to-date set of literature describing 
* Bitumastic’ products, write today. No obligation is incurred. 





#117) 


SOLUTIONS & ENAMELS 


WA! ‘ 
LES DOVE BITUMA’STIC LIMITED ° HEBBURN CO. DURHAM 
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YARROW designed Boilers are installed in 
many new Power Stations and Industrial 
Plants both at home and overseas. Likewise 
many of the world’s most famous ships— 
Queen Elizabeth, Queen Mary, Caroma, 
Saxonia and Southern Cross—all have 
Yarrow Boilers. 


The new Shaw Saville Liner SS SOUTHERN 
CROSS, is fitted with Yarrow Boilers. 


WATER 


YARROW 


BOILERS 


YARROW & COMPANY LTD * SCOTSTOUN * GLASGOW * W4 
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For over 50 years the name Venner has = 
been synonymous with time switches. To-day UNENNER E 
Venner produce a complete range of precision 

timing instruments for controlling every oO 
industrial process, 


PROCESS TIMERS 


WENN 


Spring Driven Process Timers—Automatically 
wound by turning dial to pre-set time. Particularly 
suitable for flush panel mounting. Timing range 
from 0 to 90 seconds to 0 to 6 hours. 

Synchronous Motor Driven Timers—Will repeat a 
set timing period on operating push button in 
centre of dial. Timing range from 0 to 60 seconds 


to 0 to 40 es VENNER ELECTRONICS LTD. 
0 0 to 40 hours VENNER LIMITED 


LECTRONICS'| 


TIMING UNIT i] 


VENNER ELECTRONIC TIMING UNIT 
A universal timer specially developed for 
sequence or cyclic timer operations in addi- 
tion to single process timer applications. 
Size Sin. by 4in. by 4in. Case finished in 
light grey stove enamel with front panel fini- 
shed black crackle. Send for leaflet VEIO1. 








Electronic Timers— Specially developed for 


pr : Pe ts allie ty heal KINGSTON BY-PASS ° NEW MALDEN ~~ SURREY MALDEN 2442 
equence or cyclic operations =o 4 <a 4 g Members of the Venner Group of Companies, manufacturers of Time Switches . Silver 
process timer operation. Supplied for times Zine Accumulators * Process Timers * Aircraft Instruments . Electronic and Electro- 
between 0-1 of a second to 5 minutes. Mechanical Instruments. 


es 


61 
Givin g reliable service 
The new ROOSECOTE POWER STATION ashore and afl oat 
is enpped wit Four Yarrow pulverised fuel 
st a enon 
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P Nottingham, with its ancient castle that for centuries controlled 

ad 20/2. ” 1) the crossing of the Trent, is strategically placed between the 
| - - Sf) 2 SE CCE industrial North and the thriving Midlands. Skefko’s Branch 

| Office in Lower Parliament Street, is also strategically placed 

to serve this busy industrial area famous for its hosiery and 


knitwear mills and its many and varied light engineering 

WoO | q I NI G HA RE industries. Backed by all the resources of the world-wide 

j SACS organisation, Skefko provides an on-the-spot service 
of high quality ball and roller bearings, and expert technica] 


advice on their use and application to all bearing users in the 
- Nottingham area. 


90 LOWER PARLIAMENT STREET. 


Telephone: Nottingham 53211/2 Telegrams: Skefco, Nottingham 


oakKF 


BALL & ROLLER 
BEARINGS 











One of a serics of advertisements featuring the main towns where BMF service is centred. 


- CARDIFF 
Other SKF offices are at:—ABERDEEN * BELFAST * BRISTOL BIRMINGHAM * CA 
DUBLIN * EDINBURGH * EXETER * GLASGOW ~* LEEDS LEICESTER * LIVERPOOL - 


. TON 
LONDON * LUTON * MANCHESTER - NEWCASTLE-ON-TYNE * SHEFFIELD saan” we 
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HUMAN AND ELECTRONIC 
BRAINS 


HE interest which is being taken in the 
T design, performance and application of 
digital computers, both in engineering and 
commercial circles, was exemplified by the 
attendance at the Convention held at the 
Institution of Electrical Engineers last week. 
Not only was the main lecture theatre 
crowded at the opening session, but it was 
necessary to arrange two overflow gatherings 
at which, not inappropriately, good use was 
made of sound and vision reproducing 
equipment. This interest is not surprising, 
for although a perusal of the 60 or so papers 
presented will probably induce in the non- 
expert something like an inferiority complex, 
they show that machines have been devised 
which should go far to remove a good deal 
of drudgery from human life. What is to 
take the place of this drudgery remains to 
be seen. 

As Sir Cyril Hinshelwood pointed out in 
his opening address to the Convention, the 
present position in the development of these 
machines has been reached as the result of 
the confluence of many tributaries of human 
thought. Associated with these has been the 
perfection of the thermionic valve and its 
alternatives without which, indeed, we should 
probably not have advanced beyond the stage 
of Babbage and other early workers. As it 
is, the ability to make complicated calcula- 
tions and computations more rapidly and 
more efficiently gives rise to the speculation 
whether machines a good deal more complex 
than those hitherto demonstrated can be 
developed. Electronic computers provide 
analogies to the functioning of the brain. 
It is true they cannot “* programme ” them- 
selves, but their performance is not dis- 
similar to that of the mind, since they carry 
out routine operations until the conditions 
specified by their instructions have been 
fulfilled. The analogies between their calcu- 
lations and thinking have therefore re- 
awakened the old argument about behaviour- 
ism, and aroused interest in a field where 
electrical activities do not usually pene- 
trate. 


In the engineering world, the full sig- 
nificance of electronic computers is gradually 
spreading among people who can apply 
them to the control of production. A sense 
of frustration will arise if spectacular results 
are expected too quickly. What is required 
in the years ahead is persistent study by 
engineers and executives into the possibilities 
of electronic computers—especially by those 
whose instinctive reaction is that these 
complex machines are only applicable to 
continuous processes and mass production. 
The opportunities are more widespread than 
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that. In a special article in this issue Sir 
Walter Puckey expounds the opportunities 
in language that will be readily understood 
by engineers who are not familiar with the 
language of computer engineering. 


2 & 


A boy leaving school in this country is more 
likely to enter one of the older professions— 
law, medicine, army or church—if his family 
are relatively high in the social scale. That 
has been the accepted pattern for centuries, 
but it is slowly changing. Increasing num- 
bers of such boys will be taking up science 
or engineering in the future. 

The change comes not a bit too soon. 
In a famous paper to the British Association 
in 1954, Mr. Bosworth Monck showed that 
there were far too few engineers in managerial 
positions. The leaders in industry tend to 
be barristers, solicitors, accountants, sales- 
men and the like—not because these profes- 
sions qualify better for high positions than 
the profession of engineer, but because, in 
general, they probably contain a_ higher 
proportion of men who have had a public 
school education. Such an education is 
strong in developing qualities of leadership 
and independence. And boys who have 
been educated in this way are increasingly 
needed to train for the top posts in industry. 

A group of 90 industrial firms have sub- 
scribed £2,900,000 to the fund which was 
established last year—the Industrial Fund 
for the Advancement of Scientific Education 
in Schools. By making capital grants towards 
the building, expansion, modernising and 
equipping of science laboratories, the fund 
will help independent and direct-grant schools 
to teach science in a manner that accords 
with the character of their educational 
system. The grants are “ to be restricted 
to the teaching of the fundamental sciences 
of physics and chemistry, and of mathe- 
matics.” Clearly, there is no intention of 
turning out embryo mechanics—boys able to 
use a file or operate a lathe. In placing 
that restriction on the use of the fund, the 
organisers have decided wisely. Some boys, 
after school or university, will wish to gain 
practical experience—they can gain it most 
effectively when they go into industry for 
an apprenticeship or sandwich course; others 
will wish to avoid practical engineering and 
go in for a branch of science or administration 
—they will not have wasted time in a school 
workshop. 

About 440 schools have applied for grants 
from the fund, and the first grants have 
already been made. It will be several years 


before the value of the fund accrues to 
industry, but the investment is undoubtedly 
an imaginative and far-seeing move. 
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Plain Words 


The Commitiee Stage of the Government's 
Restrictive Trade Practices Bill is now proceeding 
through the House of Commons and is attracting 
a great deal of interest. Over three hundred 
amendments had been tabled before the debate 
began last week. The Bill is of considerable 
importance to the engineering industry, for it 
proposes to stamp out collective price mainten- 
ance which for many years has been an essential 
feature of the distribution of many engineering 
products. The Association of Engineering Dis- 
tributors, not themselves concerned with price 
maintenance, consider that its abolition would 
probably lead to cut-throat competition. In 
their view, the manufacturer needs the assurance 
of **a reasonable profit margin’ to maintain 
the quality of his products, and to carry out 
technical research and adequate development 
work. The distributor whose profit margins are 
unsafe cannot be expected to carry adequate 
stocks nor continue to give the necessary tech- 
nical service to his customers. 

The Federation of British Industries, the 
National Union of Manufacturers and the 
Association of British Chambers of Commerce 
do not oppose the main object of the Bill (the 
prohibition of certain restrictive agreements 
when found contrary to the public interest) nor 
do they object to the procedure set out in the Bill 
—the setting up of a judicial tribunal to pro- 
nounce on individual agreements which fall 
within the prescribed registerable classes. In 
their view, restrictive practices are neither always 
in the public interest nor always to its detriment: 
“Very often the judgment must depend on 
striking a balance between good and bad effects.” 
These bodies’ main objection is that the Bill 
instructs the Tribunal to proceed on the assump- 
tion that every restrictive agreement is against 
the public interest unless it is proved to the 
contrary. The onus of proof is on the accused, 
not on the Court. They also oppose the decision 
to ban collective price maintenance out of hand. 

The opposition to the Bill has so far come 
mainly from the Labour benches, on the grounds 
that it (a)is unlikely to be effective, i.e., full of loop- 
holes, and (4) that the registrar of the court, who 
is to be appointed by the Crown on the advice 
of the Prime Minister, is not responsible to a 
Government department and therefore not 
answerable to Parliament. This being so, they 
argue, how can the Government of the day 
ensure that thelr trade and commercial policy 
is correctly interpreted? They prefer political 
and administrative controls to juridicial action 
which, they fear, will be slow, tortuous and 
ineffective. Opposition from Conservative back- 
benchers centres more on the legal powers of 
the court, which many consider unwarranted 
interference with an industrial function on grounds 
that are dangerously vague. What is * the public 
interest * the Court will seek to protect? And 
why should the specific grounds on which exemp- 
tion can be claimed (clause 14) be limited to 
seven? They want to add an eighth: that the 
removal of the restrictions would do mere harm 
to its operators (or third parties) than it would 
do good to others. ? 

Few can doubt that the implications of the 
Bill on the engineering industry are tar-reaching, 
and that in its present form would create several 
major problems for large sections of the industry. 
But the really restrictive practices, such as the 
acquisition of patents to suppress a new product, 
or the purchase of an enterprising company to 
keep down competition, do not appear to be 
adequately covered in the Bill. There will, of 
course, be a great deal left to the initiative of the 
registrar and also to that of the President of the 
Board of Trade. There seems to be too much 
that is vague, too many grounds for exemption 
and too much left to the discretion of the Court. 
It is open to doubt, therefore, that this Bill, if 
it becomes law, will help industry to foster a more 
dynamic approach to technological change and a 
more competitive spirit in foreign markets. 
Yet, those are the prime needs of our economy. 


THIS IS WHAT AUTOMA’ 


CAN DO 
By Sir Walter Puckey 


Every day the word AUTOMATION stares back at 
us from the pages of newspapers, technical and 
lay journals, and lecture programmes. It has 
seized popular imagination, and because of that 
must necessarily be of great interest to all who are 
concerned with satisfying popular demand. 
Let us look behind the word and see how much 
depth exists. 

Is it just a new wrapping around an old 
bottled labelled, for instance, “* Mechanisation 
1956,” or is there a new sort of liquid in the 
bottle, more potent and powerful than others? 
The word “control” is often associated with 
automation and we are told that * control power” 
is the new ingredient which, when added appro- 
priately to existing contents, makes all the 
difference—in fact produces automation. What 
is control power and how does it drastically alter 
something to the stage where the combination 
may result in an entirely new thing? 

To control is, briefly, to restrain, govern or 
direct. Its application ranges from the Chan- 
celior’s Budget to the pressure valve of an air 
container, and between these widely differing 
examples lie thousands of others in hundreds of 
jobs, trades and industries. Even the most 
enthusiastic devotee of automation is hardly 
likely to claim for it an ability to provide better 
results in all of these fields, yet an analysis may 
isolate some principles which might guide us 
towards more effective control, whether we be 
members of a government, managers, or 
engineers. 

Before attempting a brief analysis, let us ask 
why control seems to be such a necessary and 
desirable thing to improve. It seems to me 
that the following factors have, for one reason 
or another, assumed greater importance over 
the last few decades :— 

(1) Full employment. 

(2) Centralisation of authority. 

(3) Speed of communications (internal and 

external). 

(4) Precision of stated requirements. 

(5) Flexibility to accommodate rapidly chang- 

ing requirements. 

(6) Machine power to multiply scarce man- 

power. 

(7) Skill-power to provide and operate more 

machine power. 

(8) Managerial power to control men and 

machines. 

It is easy to see that five words are dominant: 
men, machines, communication, precision and 
and control. Let us briefly re-state the reasons 
for their importance. 

Men.—Full employment has forced us to give 
greater attention to the use and misuse of men. 

Machines.—lIf manpower is limited, greater 
machine power to multiply man’s power is the 
obvious answer. 

Communication.—Greater centralisation of 
management decisions has been made necessary 
by international trends, affecting both Govern- 
ment and private enterprises. The longer and 
more numerous the lines of communication to, 
from, and around the periphery the more 
important communication becomes, owing to 
the greater the need, under full employment, to 
consult, conduct and control men. Good 
communication must be rapid and multi-direc- 
tional. 

Precision.—Greater precision is needed in 
dealing with men and machines: with men, 
because misunderstandings create graver reper- 
cussions under to-day’s conditions; with 
machines because higher performances and more 
precise and rigid specifications cause us to 
demand much more from machines. 

Control.—Restrain, govern or direct—which 
is the appropriate definition to use? Certainly 
the most important form of control required 
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to-day is managerial control, a; { 
and better managers. But mana. 4, by ng 
ingly required to control not only n na, 
relationship between men and mact. es, beca : 
with limited manpower a feature 0! he next few 
decades will be an even greate: ansion ex 
machine power to benefit men. er % 

Good control is therefore the dominant them 

It is concerned with men and ; iachines: FB 


must provide itself with a good communications 
system and be capable of achieving higher stan- 
dards of precision in its results. 4 


THE MANAGER’S TASK 


Here then is an important part of the mana- 
gerial formula for a successful future. A 
company whose managers understand men and 
machines, can communicate well between all 
grades and neighbours, and has precise standards 
of measurements and achievement, is certainly 
very near success, whether it makes engines, 
runs a transport system or lends money. It has 
good managers, whether they were Originally 
trained as engineers, accountants or lawyers. — 

But—and let us try to avoid bias—are those 
who are not trained as engineers likely to under- 
stand adequately the technical considerations 
and solutions of the future? The tremendous 
technical researches of the last few decades. 
ranging from nuclear energy and electronics to 
startling new materials and products, ensure 
that the years ahead will make progress increas- 
ingly reliant upon those who understand the 
principles and wider applications of this technical 
work. Let us not forget, however, that managers 
must also understand men, and despite the 
development of social sciences there is still a 
vast area of managerial responsibility where 
personal characteristics and qualities are more 
impertant than scientific and technical know- 
ledge. 

It is not within the scope of this article to dwell 
at length upon these personal characteristics, 
whether possessed by those who control or those 
controlled. Sufficient to say that engineers 
are increasingly realising that technical progress 
will only be as rapid as its acceptance by men 
and women. Engineers will be good managers 
only when they study men and the possibilities 
of the social sciences as intensely and intelligently 
as they study their own practice and theory. 


TECHNICAL CONTRIBUTION TO 
MANAGEMENT CONTROL 


Having mentioned this basic necessity, let us 
now revert to technical considerations and 
examine how scientists and engineers may help 
themselves and fellow managers by adapting 
their new discoveries to the field of managerial 
control; in particular, what technical contri- 
bution can be made by us to the control of men 
and machines, and to the setting up of an 
effective communication system, ensuring more 
precise results ? 


MAN-CONTROL BY THE MACHINE 


The machine has already substantially eased 
man’s muscle burden, although so far in limited 
areas and industries. In Britain, mechanisation 
has been applied much more intensively to those 
eight million people on the factory floor than to 
the sixteen million who make up the rest of our 
employed population. In the “ office” group 
(about eight million) a rapid extension of 
mechanisation is now taking place and the 
£1,500,000 turnover of British office machine 
producers in 1935 expanding to £39, 00000 
output last year. This rapid growth wi 
continue. 

In the remaining sector of emp! mente 
general services such as transportati« financial, 
banking, wholesale/retail trade and | © forces— 
progress has been patchy. Substa il groups 
such as the railways are not moder and even 


ffi of road transport ts rex d great) 
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Increased output of office machinery by British 
firms. 


of this third sector, such as _ wholesale/retail 
trade and the banks, mechanisation has so far 
not progressed greatly. We might agree, there- 
fore, that even mechanisation to help hands and 
muscles has a great future, let alone automation 
to help men control mechanisation in better 
fashion. 

But the demands on mechanisation are 
becoming greater. On the factory floor specifica- 
tions, shapes, tensile strengths, accuracies and 
timing, are all becoming more difficult and 
precise. In offices the accountant is facing 
a more difficult task in presenting his colleagues 
with more trends and less figures, produced more 
quickly. Those in charge of research, design, 
production and sales are conscious of the need 
to increase customer satisfaction, reducing the 
widening time-gap between design and sales, 
and they require better machine power to assist 
them. This machine power will perform routine 
control jobs better than humans. Sargrove* 
refers to “the fallibility of human inspectors 
under the hypnotic effects of endless repetitive 
examinations of a mass-produced article, the bulk 
of which is correct anyway.” We already possess 
many machines which will control quality and 
quantity better than their man-masters. 

Separate groups are becoming increasingly 
reliant upon each other and progress here will 
influence progress there. For instance, vast 
sums are being spent on better locomotives and 
rolling stock, but recent accidents have under- 
lined the need for other sorts of mechanisation 
to provide better control. The trends towards 
retail self-service and the recent controversies in 
Covent Garden and Smithfield markets point the 
way to great changes in the wholesale/retail 
system and it is safe to assume that machine 
power will greatly increase in this area of em- 
ployment, perhaps extending into many other 
supporting industries. 

“ Service to the customer,” that desirable but 
ofien unachieved objective must receive greater 
attention in a future period of greater world com- 
petition and higher living standards. It will be 
achieved more rapidly by bringing machine 
power to the aid of many. We shall extend the 
use o/ self-service vending machines, of machines 
to book accommodation and tickets thereby 


reducing waiting time and queues. We shall 
certs inly see much greater mechanisation applied 
to home, in a form which will take advantage 
of new machine developments elsewhere. 

\\ of this adds up to a formidable increase of 
ma. ine power and—equally important—a great 
che -e in the habits, outlooks and skills of men. 


W all have more power to control, and every 
eny cer knows that more power usually increases 
the clative importance of the means of con- 
tro’ ag it. When more machine power is 
apy ed to and by wider groups of people the 
di! ulties increase greatly, as much in the 
re: ons of those newly affected as in the 
te cal consideration. It is not by accident 
tt n important plank in the platform of the 

per at 1955 Margate Conference; “Automatic 
Ir tion—The Anatomy of Conscious Machines,” 
\. Sargrove and Peter Huggins. 





een) Dispatch | 
fo Production | 


| Control L— Laboratory —— Production LL Dispatch = 





227 


By organising the departments of a factory in parallel control 
links, series operations can be speeded up. 


Sales/ 


Customer 





- Sale sf 


Customer 


newly created U.S. union group of C.I.0.-A.F.L. 
is the unionisation of the white-collar workers, 
who will increasingly be subject to the impact 
of the machine. Let us hope that the wider 
extension of machines in the Second Industrial 
Revolution will not repeat some of the errors of 
the First. 

Summing up, the more important ways in 
which machines will affect man-control seem to 





4>5).8.) 





(1) A great extension of machine power to 
expand man’s power. 

(2) In particular, a significant extension of 
machine power into those sectors of the working 
population where, so far, machine power has not 
yet been greatly applied. 

(3) New demands on future machines to pro- 
vide those more difficult and precise tasks re- 
quired by companies and customers which men 
cannot or should not be called upon to provide. 

(4) A considerable re-adjustment of outlook 
and job, calling for the need to educate by every 
modern technique that larger number likely to 
be affected by the wider use of machine power to 
help men. 


MACHINE CONTROL 


Can mechanisation rise to this greater occasion 
—can the machine assist man to control men 
better; can the machine help to control other 
machines better ? 

Mechanisation is a reasonably understood 
process and in one form or another has progres- 
sively intensified its application over the whole 
period of the First Industrial Revolution. This 
will continue, not only in existing sectors but, 
as I said earlier, it will extend its application into 
new sectors. 

The emphasis in recent years has been on 
** flow,” on keeping things moving continuously 
through departments. Conveyors and _ other 
forms of materials handling have progressed 
greatly, linking machines and processes together. 
The automobile factory transfer-line and the 
modern refinery are logical developments of this 
trend and it is easy to see that the concept of 
flow is not realised unless we assume greater 
control over many variables. Delays and dis- 
organisations likely to be produced by broken 
or blunt tools, machine breakdowns, tempera- 
ture changes, dimensional or other quality errors, 
design or specification changes, must somehow 
be minimised, and the obvious step is to ensure 
that variables of this nature are signalled to the 
machine controller for prompt action or, better 
still, the machines can be designed to correct 
these variables either immediately they happen 
or when there is a tendency or necessity for them 
to happen. The machines become “ conscious ” 
and take over some of man’s own control tasks. 

Few examples exist where such a degree of 
machine control is present, at least in the refined 
sense of anticipating a variation or difficulty and 
taking steps to avoid it. Present developments 
ensure that much progress will be made, if only 
for the reasons that (a) this new machine control 
relieves skilled manpower of some of its load 
and (h) it considerably improves quality and/or 
quantity control of product. 

A logical extension of this controlled-flow 
concept is to link departments together as well 
as machines. This will be discussed again 
shortly as a communication problem, but a 
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simple example now will explain the machine 
possibilities and demonstrate the managerial 
advantages. If we take, for instance, a modern 
weighing and batching installation used in the 
production of a variety of liquid or solid end 
products, we may find the control panel in 
the laboratory, the weighing and handling equip- 
ment in one or more factory departments, and 
statistics being continuously recorded in the 
accounts and stores departments. An electronic 
computer such as LEO becomes really effective 
if it is machine-linked to other departments—and 
often other factories, offices or shops over a 
wide geographical area (see diagram above). 

We may summarise this section by saying that 
the more important demands on machine control 
are likely to be:-— 

(1) A greater desire to achieve flow—a con- 
tinuous movement from start to finish. 

(2) From this, the necessity to control variables 
such as quantity, quality, design and specification 
changes, by providing the machines with antici- 
patory, self-adjusting devices. 

(3) An improvement in managerial and 
statistical control by linking machine groups 
to other groups which may be located in separate 
departments, offices, or factories. 


COMMUNICATION CONTROL 


It is fashionable to-day for managers to talk 
about the necessity for “* good communications.” 
They are usually thinking solely about linking 
men tO men, senior managers to foremen or 
shop stewards. The essence of control in the 
wider sense of this article is that communications 
between men and machines, and machines and 
other machines, are equally vital as a direct 
contribution to better management. Let us 
briefly review the three categories. 

(a) Men to Men.—In a typical industrial 
company good communications between all is 
becoming more difficult and more necessary. 
Every extension of centralised authority, of 
union authority, of the number of specialists 
employed makes it harder to keep all informed 
and united in achieving a known common goal. 
Every increase in competition, inflation, com- 
plexity or diversification of product makes 
communication more necessary. These are the 
problems which the following two categories 
must help to solve. 

(b) Men and Machines.—A manager who 
cannot, for various reasons, make physical 
contact with other men, may increasingly bring 
the machine to the aid of both parties. If a 
machine will allow him to reduce tiring and 
unnecessary travel, to reduce the paper weight 
on his desk, to spend more time on real control, 
instead of brain wasting routine, a major gain 
is achieved. These requirements can be signi- 
ficantly helped by the tools of automation and a 
great opportunity exists for managers and 
machine designers to “‘ communicate ” in achiev- 
ing this task. The ability to see and be seen 
remotely, to prepare and receive more significant 
control statistics, to manage by exception rather 
than by routine, to plan ahead with a better and 
quicker control over the many variables which 
both men, materials and the future possess— 
these are great advantages. 

(c) Machines and Machines.—\ have already 
briefly discussed communications between ma- 
chines and machines. The flow concept will 
develop this trend, and once agiin the tools of 
automation are becoming available for this 
greater service. They will increasingly be 
applied with, I hope, the thought continually 
in mind that if better communications between 
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men and machines and machines and machines 
do not result in better understanding between 
men and men, then we shall, indeed, have lost 
more than gained. 

Summing up, the important demands on com- 
munications will be :— 

(1) The need to achieve, in every group, a 
widely understood and accepted common goal 
and the means to communicate rapidly any 
variations in performances, standards and 
objectives. 

(2) The need to reduce managerial load 
wherever possible by using machine power to 
take over routine, wasteful and tiring tasks. 

(3) The necessity to develop continuous com- 
munication between machines and machines, 
locally or remotely, so that continuous and rapid 
flow of products and control information is 
achieved and maintained. 


PRECISION CONTROL 


Many managers show a lack of precision in 
their tasks. They approve vague questionnaires, 
set loose targets and put up with loose results. 
One popular management policy (in theory at 
least) is indeed to avoid giving precise tasks, 
but rather to delegate authority by illustrating 
broadly what is wanted, thereafter expecting 
subordinates to put precision and punch into the 
execution. In practice the subordinates often 
carry the imprecision downwards. 

At the machine end of the scale we are, 
however, demanding ever greater precision. A 
new specification from the design office or 
laboratory requires tighter limits in order to 
reach the desirable performance: the production 
equipment must be more precise to attain and 
maintain consistent results. 

How can we reconcile man and machine? 
We should first admit that precision is not anta- 
gonistic to good management; in fact, the 
contrary holds. Managers do really require 
more precise control information to assist 
decision. An American top executive recently 
said that he wanted a screen in his office on 
which at any time he could portray the problems 
of his company six months ahead. Someone 
else said recently that he would like to be able 
to buy next Thursday’s newspaper to-day! 
What each wanted was a more precise forecast, 
a more reliable crystal ball into which is fed 
significant statistics of past and present in 
order to portray future trends. 

But to get the best answers you must ask the 
right questions, and an ability to state your 
requirements with precision is absolutely neces- 
sary if you want to control well. The use of 
computers and similar machines will be effective 
only if we know what we want and can interpret 
it to those who control the new machine-power. 

Someone once said “Show me a factory 
whose products are consistent and I will show 
you a well-organised firm.” Consistency and 
precision are stable companions, and if we want 
more the consistent results that better forecasting 
should bring, we must have more precision in 
minds and machines. Fortunately, the develop- 
ments in machine-power are encouraging our 
minds to rise to the occasion. 


CONCLUSION 


Here then is a brief survey of control power. 
I have tried to prove that it is compounded of 
three sectors—men, men and machines, and 
machines. Its most important manifestation 
to-day is in the form of managerial control which 
must effectively integrate these separate but 
related sectors and provide a working unit 
where all are harmonious. To control men 
more effectively we must inevitably turn towards 
the new machine power for greater assistance, 
and fortunately much of what is new can be 
of great help, as long as we realise that ultimate 
benefit must accrue to man’s estate. Let all 
who are interested in more mechanisation, 
applied to new groups, using the new tools of 
automation, continue to remind themselves that 
every design, plan or project should answer 
positively the questions: Will this enable 
managers to manage better, and will it help to 
increase man’s standard of life? 


Weekly Survey 


Cover Picture: Vibrographs, sucn as that portrayed 
during the final stages of assembly, have many 
uses in the recording of linear and torsional 
vibrations. They have been widely employed for 
such measurements in machines, buildings and 
ships and even for studying earth movements 
produced by quarry blasting. The instrument 
shown produces an immediate record by purely 
mechanical means, the record being subsequently 
enlarged optically for examination. A permanent 
record is valuable, as the form of the waves often 
yields information as to the sources of complex 
vibrations. 
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Iron, Steel and Fuel 


It is traditional to think of industrial development 
on any scale being determined by the trinity— 
coal, iron and steel. The point was emphasised 
again last week, this time by the British Iron and 
Steel Federation in the latest issue of Steel 
Review. Although marked economies have 
been made in the use of coking coal for the 
production of pig iron in blast furnaces, the 
Review predicts that increased production of 
steel in the 1960’s could be jeopardised unless 
users outside the steel industry at present burning 
coke for unessential purposes convert to other 
forms of fuel. 

In addition, there is a hint of a possible danger 
of excess steel capacity in the future if the 
growth of overall industrial production is 
hampered by shortage of fuel. Since the bulk 
of any future increase in steel production will be 
based on pig iron (about 60 tons of pig iron for 
every 100 tons of steel), it will be essential that 
plentiful supplies of coke are forthcoming for 
the blast furnaces. Last year, blast furnaces 
consumed about 20 million tons of coke in coal 
equivalent, and by 1960, assuming a reasonable 
rate of development, this consumption could 
probably approach 30 million tons per annum. 

Considerable progress has been made by the 
iron and steel industry with the efficiency of coke 
consumption. While production, of pig iron 
and ferro-alloys has risen by 34 per cent. over 
the last seven years, the coal equivalent of coke 
charged to blast furnaces has risen by only 
23 per cent. Much of this gain has been 
achieved by increased sintering of ores before 
they are put into the furnace. Furnace trials 
using 100 per cent. sinter have, it is claimed, 
shown coke consumption rates approaching the 
theoretical minimum. The proportion of sinter 
to total ore consumption is said to have doubled 
to some 34 per cent. since 1946. 

The steel industry as a whole has undoubtedly 
economised on coal in the last few years. By 
using alternative fuels, such as oil, creosote, 
pitch, electricity and coke-oven gas, output of 
steel has been raised by 33 per cent. since 1949 
while fuel consumption has gone up only 14 per 
cent., coal consumption going up by as little as 
8 per cent. Meanwhile fuel-oil consumption 
has risen by 105 per cent. in the same period, 
and the intake of tar has expanded by 413 per 
cent. 
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Conditional Productivity 


Enough has been said on the need to raise produc- 
tivity as the solution for many if not all of our 
economic ills. While it is considered relatively 
easy for large companies to raise productivity 
through the funds available from their own 
resources, small ones often find it difficult to do 
sO On narrow profit margins. Since, as Mr. 
Peter Ford, chairman of the Institute of Export, 
pointed out last week, half the nation’s labour 
force is in companies employing less than 500, 
it is obviously of primary importance for small 
companies to be given every opportunity to 
expand their productivity. 

For this reason alone, the Conditional Aid 
scheme announced under the aegis of the Mutual 
Security and Economic Co-operation Aid plans 
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in 1953 must be considered a ; Unde 
this scheme, grants totalling 10 roe 


. on dols, 
were given to European countri: >onditi 

that the equivalent in local curr: vas s aoe 
towards increasing productivity, r: eflcieny 
and stimulating competition. "Th sh shi ~d 
totalling £3-2 million has now b Dent pr 
the British Productivity Counci Britis h 
Institute of Management and th vetoes 
of Scientific and Industrial Reseai: ave ns 
able to grant funds for such de\ ments a 
implementing work study, statistica! | account- 
ing control, office mechanisation 4 similar 
projects over a wide field of indusy. Funds 
alloted to small concerns have beer articular! 
advantageous. For example, a {\«\) forging 
company starting on new lines and new markets 
was helped to draw up an adequate costing 
scheme; a small woodworking company was 
enabled to engage a firm of industria! consultants 
to implement work study which raised sales by 


30 per cent. using the same labour force, while 
labour costs fell and earnings rose. 

Of the larger bodies benefiting, the Association 
of Jute Spinners and Manufacturers introduced a 
system of work study with the help of a grant of 
£10,000 which has had the effect of raising 
productivity in a marked degree. The North 
Eastern Industrial and Development Association 
was enabled to widen the scope of its activities, 
and many more schemes were got under way to 
raise industrial and agricultural productivity, 
It will be interesting to see exactly what the 
avowed “* pump-priming ”’ effects of these funds 
would have been now that Conditional Aid has 
come to an end. Nobody can dispute its 
usefulness so far. 
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Ceramics for Cutting Steel 


Progress in the use of ceramic-tipped tools 
continues to be reported from the United States 
and from Russia. As might be expected, there 
is more information from the United States than 
from the Soviet Union on the subject. There 
seems to be no doubt that measured purely on a 
conventional basis, that is in surface feet cut per 
minute, the new ceramic tips now offer a per- 
formance well beyond the range of tungsten- 
carbide or special-steel tipped tools. 

There is a growing opinion, which may be 
somewhat optimistic, that ceramics will be 
adopted for this purpose much more quickly 
than, say, was the case with tungsten-carbide 
tips, owing to the growth of automation and the 
consequent importance of cutting down the time 
taken by tool replacements. Ceramics have the 
attraction of requiring none of the currently 
scarce materials, such as tungsten, tantalum, 
cobalt and nickel. Among their possible lines 
of development there may be important uses 
for ceramics in machining the outer skin from 
sand castings, machining hardened steels and 
sintered parts and reducing tool wear on high- 
temperature materials in such uses as jet engines. 

There are bound to be a large number of 
problems to be solved, however, before a ceramic 
material with a very high cutting performance 
can be widely applied. In addition to the 
brittleness of the ceramic, which makes it neces 
rary to have special steel holders, special planning 
of production control is required to handle the 
high speeds which can be achieved. Behind this, 
however, lies the need for accumulated experience 
on the application of ceramic cutting techniques 
to the design of machine tools and the tendency 
that may follow later towards higher prices of 
the machines themselves. It is only compara- 
tively recently that the great advantages of tung- 
sten-carbide tools have been accepted on a WI 
scale in this country and it will probably be some 
time before ceramic tips are in genera! use either 
in this country or elsewhere. 
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Rolling Stock Builders 


The difficulties which faced Britis! yanufac- 


turers of railway rolling stock in mee quickly 
the huge backlog of demand which h: sccumu 
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lated ¢ “ing the war got them an undeservedly 
bad ni This bad name was then used rather 
unscru; Jlously by the administrations of some 
railway overseas to divert attention from their 
own shortcomings. It is, for example, doubtful 
whether shortage of rolling stock and delays 
in delivery by British manufacturers have for 
some time been a major adverse influence 
affecting the operation of overseas railways. 


Partly owing to the steady growth of manufac- 
turing capacity in former markets, British wagon 
manufacturers are, in fact, now glad to get 
orders and can offer both competitive prices 
and good delivery dates. The recent order for 
2,300 general-purpose wagons worth £2-3 million 
for the New Zealand Railways is therefore wel- 
come. The original order was for 1,550 wagons 
placed with the Metropolitan-Cammell Carriage 
and Wagon Company, but goods traffic in New 
Zealand increased in 1955 by 7-26 per cent. and 
it was accordingly decided to increase the order 
for wagons. The recipient of the increased order 
is not yet known. 

Meanwhile the results of the main wagon 
builders continue satisfactory. Charles Roberts 
and Company reported last autumn that the supply 
of steel had been very much better during the 
past year, and with the contraction of the motor 
vehicle and light engineering industries due to 
the credit squeeze this trend has probably 
continued, though it may not have affected the 
shortage of heavy sections which was noticeable 
last year. The hire-purchase activities of the 
British Wagon Company, who reported record 
earnings last week, now of course range into a 
variety of other fields, and it seems possible that 
motor vehicles (especially commercial vehicles), 
agricultural machinery and industrial equipment 
account for a major part of their turnover, 
so that the company’s name may now be rather 
out of line with its business. 

The outlook in the home market for wagon 
builders is probably rather less rosy because the 
average intake by the British Transport Commis- 
sion over the period of the 15 year modernisation 
plan (about 20,000 per annum) is likely to be 
smaller than has been the case in recent years. 
This has always been an industry with a big 
dependence on exports. 


x & * 
Expansion at Sheffield 


The Iron and Steel Board has given its approval 
for the first stage of the development of a site 
at Tinsley Park, Sheffield, acquired in 1954, by 
English Steel Corporation, Limited, to provide 
an adequate area for the development of heavy 
industries. A geological survey of the area is 
In progress and site levelling is scheduled to 
commence towards the end of the present year. 
Open-hearth melting furnaces and heavy 
forging plant will be erected and facilities made 
available for the production of steel castings 
heavier than those now manufactured at the 
Grimesthorpe Works of the Corporation. The 
cost of the scheme is estimated to be £15 million, 
but expenditure in the next two years will not be 
great as the specialised nature of the plant involves 
considerable design work and a long period of 
manuiacture. An Industrial Development Cer- 
tificaic, however, has been granted by the 
Boar’ of Trade for the erection, in one corner of 
the s , of a new works to house part of the spring 
plat iow in old premises at the Grimesthorpe 
Wor In the Tinsley Park Works a com- 
Plet: new layout for the manufacture of 
lami ‘ed and coil springs will be installed to 
mee e demands of the motor-car industry. 
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w Records for Office Machinery 


To) 2e from figures released for 1955, the credit 
Squ < had little effect on makers of office 
ma ery up to the end of the year. There is 
litt! dication that the deflationary policy has 


_ ich effect even in the early weeks of 1956. 
hy \tput of office machinery went up by 10 per 
cer ast year to almost £39 million—thus 


maintaining an unbroken steep upward move- 
ment for a full decade. All sections of the 
industry established new records. 

Behind this spectacular advance lies the 
chronically high level of clerical salaries and the 
difficulty of attracting young recruits into clerical 
work at all. In addition, techniques of market 
surveying, business forecasting, budgetry control 
and cost analysis are being increasingly devel- 
oped. In turn this creates a constant demand 
for accurate figures and calculations at high 
speed. The historical records of the company 
for yesterday are wanted in the board room and 

y top management to provide the basis for 
decisions affecting the company’s results to- 
morrow. At the same time there is a tendency 
for companies to become grouped in larger and 
more complex organisations which maintain 
their efficiency by the large capital sums they 
command, and the accuracy and skill with which 
a vast amount of collated data is presented 
before top level management for making 
decisions. In this world, the computer, the 
punched-card system and the multi-column 
accounting machine find their most successful 
applications. 

It is noticeable, however, that the industry as 
a whoie continues to make vigorous and on the 
whole successful attempts to adapt its complicated 
accounting and statistical equipment to the 
needs of small companies. Meanwhile the race 
to break records is not the monopoly of the 
accounting side of the industry. Hardly less 
impressive has been the performance of the 
typewriter and office furniture industries. 
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U.S. Stockpile Report 


In the latest half-yearly stockpile report by the 
Office of Defence Mobilisation to Congress, it is 
announced that the United States has completed 
the minimum stockpile requirements of 38 
strategic materials. The list covers a very wide 
range of raw materials, many of which the sterling 
area is vitally concerned with and there are only 
two well-known materials missing. These are 
wool and jute. The latter does not appear in the 
list at all and wool is one of the materials where 
stockpiling is to be confined to transfers from 
U.S. Government surpluses. 

The objective for the stockpile at the end of 
1955 was 6,900 million dols., of which 5,300 
million dols. was actually in stock or covered 
by outstanding orders at that time. It seems 
likely that the transfers and exchanges which 
have been going on lately will be sufficient to 
cover the stockpile requirements even of such 
scarce metals as nickel. In addition to the 
ordinary stockpile programme there is a long- 
term programme which was put at 4,300 million 
dols. last December, but this programme is to a 
large extent a device for supporting U.S. mineral 
industries. It is thought that the present 
appropriations of stockpiling funds will be suffi- 
cient to meet all outstanding needs, which 
should now decrease fairly rapidly from 1956. 

Under the original 1946 Act setting up the 
stockpiling organisation, one of the activities 
was to be the development of new resources and 
substitutes for existing materials. The latest 
report gives some examples of the successful 
development of new products now actually 
reducing the demand for materials which were 
critically short a few years ago. There have 
also been improvements in the techniques of 
mining. Further, smelting ore-bodies which 
until recently were sub-marginal have been 
found possible of treatment. Thus the stock- 
piling activities of the United States over the 
last decade have had a technological as well 
as a market significance. 
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Atoms and the Middle East 


When the Economic Council of the Baghdad 
Pact held its first meeting earlier this month at 
Teheren, there was a welcome indication that 
the members of the Pact had no wish to confine 
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their deliberations and pronouncements to 
broad generalisations. A flavour of innovation 
was given to the proceedings by the announce- 
ment at the end of the first session that the 
United Kingdom was prepared to offer £250,000 
in addition to sums already earmarked for an 
atomic energy training centre in Baghdad, 
over a period of five years. This money would 
be used in those fields which the United Kingdom 
could most usefully make a_ contribution; 
possibly the bulk of the funds will go to finance 
the work of British advisory specialists in the 
Middle East and for fellowships in the United 
Kingdom. 

The economic work to be undertaken under 
the Baghdad pact has the initial advantage of 
the experience which has been gained under the 
Colombo Plan. Three points have become clear 
to members of the Colombo organisation as time 
has progressed. They have come to accept the 
fact that the development of Asian territories 
depends on three factors. These are the provi- 
sion of industrial equipment, the provision and 
training of technical and management personnel 
and, thirdly, the willingness of all territories 
to see certain problems as area investigations 
covering more than one country. Under this 
last heading has come an increased willingness 
for members of the Colombo organisation to 
co-operate among themselves. It has been 
noticeable at Teheran that Pakistan has offered 
technical assistance in setting up village aid 
centres to raise agricultural production and has 
also offered to accept trainees. If those working 
under the Baghdad pact can stimulate this 
interest in mutual help among members, as has 
occurred under the Colombo Plan and on the 
lines which a small but devoted group of British 
officials have worked on through the years in 
the Middle East, much will be achieved towards 
welding the members of the pact into an increas- 
ing prosperous whole. This kind of approach is 
less spectacular but possibly more enduring in its 
results than the development work undertaken 
on strictly national lines out of the large oil 
revenues which certain of the Middle East 
states are now enjoying. 
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Opportunities in Western Nigeria 


The Prime Minister of Western Nigeria is on a 
world tour to invite investors and manufacturers 
to participate in the economic development of 
his country. On his list of calls are the United 
Kingdom, Germany, Italy, Japan, Canada and 
the United States. While in London the Prime 
Minister made it quite clear that his Government 
were determined to secure quick industrial gains 
and to raise the standard of living of their people: 
‘“* We Nigerians are in a hurry. We realise with 
poignant keenness that we have been left far 
behind in the race for economic and social 
progress. We are naturally anxious to shorten 
the gap in the shortest time possible. Because 
of the close link that exists between our two 
countries we look up to the United Kingdom 
more than to any other nation for help in 
attaining this objective.” They need the tech- 
nical assistance of industrialised countries and 
mean to obtain it. They are particularly 
interested in getting consultants, survey special- 
ists and manufacturers to come to Nigeria, and 
in return they are prepared to create “an 
atmosphere for such capital and technique to 
stay.” 

Tuten Nigeria has a population of 64 
million. It is the main cocoa-producing area in 
Nigeria and also produces rubber, oil-palm 
produce, timber and a variety of other agricul- 
tural products. Its mineral resources are still 
largely unknown but will be the subject of 
intensive investigation in the near future. 
Recently the Government of the region drew 
up a five-year development programme which 
involved the expenditure of about £104 million, 
£98 million of which will be found from local 
resources. The bulk of the expenditure will be 
in the development of primary and technical 
education. The Prime Minister repeatedly stated 


ee ee 
ers 


see 


ont for aa 


1B -<* Aagho ors 
ay a = 


: 
7 


ieryrr ss rz 
cre sg Yt ag: 


‘ 


vs 
ee 


~ 


+ 


Sp 


~— 


- 


—— n. 
3 > “ee = 


a 


err 


ie 


= oats 


ks at: eae * 


wt Pee, Woe 


« » 


a 
» 


_- 


ea 


a thee Di as 


~ 


= 3 


Py a 


= 
¥. 
“ 


re Oe ey 


as 


ar 


mt 


¥ 
“ 


“* 


3 









We i eee ee et or) er 


‘dial A aE 





seat RCA, bem Sep EL 


on Hat 


veonsnws 


eR 


Be aPC Ne ao Cae 


Pika OR Marae ape SEL aE ei RE IEE 


9 me 




















230 


that Nigerians are hard workers and quick to 
learn and absorb new techniques. Of the 
£104 million scheduled under the plan, over 
£35 million will be spent on education. The 
next biggest item is agricultural development, 
and the setting up of a production board and a 
finance corporation for the development of 
agriculture and forestry. This will account for 
some £20 million. By contrast, expenditure on 
industries and trade will be small—just over 
£7 million. Other items of importance are 
public works, publich ealth and the development, 
of water supplies. 

Nothing very spectacular is taking place in 
Western Nigeria but the Government's deter- 
mination to speed up economic development is 
unlikely to result in their representatives going 
back empty-handed from their tour of the six 
major industrial countries which they plan to 
visit. British industrialists would be well 
advised to see for themselves what can be done 
in one of the few territories in Africa where the 
relations with the white man are cordial. 


* 2 f 


Much is Expected of the Railways 


The Minister of Transport has reached an odd 
decision in rejecting the advice of the Transport 
Tribunal and authorising the British Transport 
Commission to raise their charges by less than 
they require. Mr. Watkinson and the Com- 
mission agree that the railway charges will be 
raised to yield approximately £20 million in a 
full year, compared to the £37 million—an all- 
round increase of some 10 per cent.—recom- 
mended by the Tribunal. This is an interim 
decision, to be reviewed in six months time. 
It is justified on the grounds that Mr. Watkinson 
took count “of the signs which exist that 
renewed and strenuous efforts will improve the 
financial outlook on the railways through more 
efficient working arising from better relations in 
the industry.” Yet there are signs also that the 
British Transport Commission are apprehensive 
lest higher charges should mean less traffic at 
a time when heavy capital expenditure is being 
incurred on re-equipment. The decision to 
reduce the projected increase in revenue from 
passenger fares from £5-7 million to £1 million 
strongly suggests that this might be so. 

The Transport Tribunal argue that the 
financial position of the Commission, due to the 
railways’ mounting deficit, is just too awful to 
contemplate. They estimate that British Rail- 
ways would, if rates were not increased, fail to 
pay their way by approximately £554 million in 
the coming year. In 1955, their deficit was 
approximately £38 million. The Tribunal say 
that the 10 per cent. increase they recommend 
“allows for some improvements in efficiency ” 
that could not possibly do more than reduce the 
gap of £18 million “ which would still separate 
the Commission from solvency even if all the 
measures proposed by them were put into effect.” 
Mr. Watkinson is, in fact, proposing to pay the 
railways a subsidy, probably to help them along 
with their modernisation programme. Yet quite 
recently the Chancellor of the Exchequer, Mr. 
Macmillan, pleaded the need to combat inflation 
as his justification to cut the bread subsidy. 
Perhaps this confused picture of divergent 
policies reflects confusion within the Govern- 
ment. The “ keep-prices-down campaign “— 
also a dis-inflationary weapon according to 
some—has supporters in high places. Mr. 
Watkinson may have succeeded in pleasing three 
at a cost of upsetting one. But we fear that the 
best arguments are those of the Railway Tribunal 
and that it would have been time enough to reduce 
charges when savings in operating costs through 
greater efficiency gave British Railways some- 
thing to spare. 
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Research on Water Supplies 
The Water Research Association is the latest 
of the 49 or more research associations which 
receive financial support from the Department of 


Scientific and Industrial Research. It is esti- 
mated that the water undertakings are losing 
£5 million per year as a consequence of corrosion 
and £1 million through leakage. 

Study of the many problems associated with 
water supply has by no means been neglected in 
the past. Apart from work done by the chemists 
and engineers of the larger undertakings, the 
Institution of Water Engineers has initiatied 
research, but lack of funds has prevented the 
development envisaged and desired. The Water 
Pollution Research Laboratory of the D.S.LR. 
has also done some work, particularly in con- 
nection with the corrosion of fittings, but work 
of this type lies outside the proper sphere of the 
laboratory; its business is with polluted water, 
not with water supplies. It is due to the initiative 
of the British Waterworks Association and the 
Institution of Water Engineers that the Water 
Research Association has been formed. 

It has frequently been pointed out by research 
bodies that so many ad hoc problems present 
themselves for consideration that fundamental 
research is hampered or delayed. The new 
association has, however, been able to start work 
in both fields. Researches in hand are concerned 
with the detection of leaks in water mains and 
the use of plastics for service pipes and, in the 
fundamental sphere, on the properties of filter 
media. The two immediately practical prob- 
lems are interconnected. The use of non- 
metallic pipes may require the detection of leaks 
by other than acoustic methods. Electronic 
devices are available for overcoming lack of 
sensitivity in leak-detection instruments, but 
much remains to be done. Research is being 
directed towards finding a method of distinguish- 
ing between the sounds of a leak and extraneous 
noise and towards the development of a truly 
directional detector. 

At the present time, the membership of the 
Association comprises undertakings which con- 
trol more than half of the water supplies of 
Great Britain and Northern Ireland. The head- 
quarters of the Association are at 18 Lingfield- 
lane, Redhill, Surrey. 
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Buying Design Ideas 
News that the British Motor Corporation has 
bought the prototype of a new E.R.A. sports 
saloon does not necessarily mean that any such 
car will be put into production, but it is evidence 
of the quickening tempo of technical investiga- 
tion in the industry. It is understood that the 
car is a low-built streamlined saloon, designed to 
use an engine of 14-2 litres capacity, and it 
contains a number of advanced design features. 

This is not the first time car manufacturers 
have bought new designs from outside to study 
specific problems. It happens both here and on 
the Continent. Years ago, when designing the 
A30, Austin bought a prototype of an air-cooled 
twin-cylinder front-wheel-drive car but sub- 
sequently rejected these design features. A 
previous E.R.A. prototype, with tubular chassis, 
rear-mounted gearbox, and a De Dion axle of 
exceptionally light and simple design, was 
bought by Bristol, who used it as the basis of 
their team cars for Le Mans, but do not seem to 
have made any use of it in the development of 
their production models. 

E.R.A. Limited, having been acquired by the 
group which controls the Solex and Zenith 
carburetter enterprises, will apparently continue 
as an independent research and development 
organisation serving the motor industry. Those 
like Sir Harry Ricardo’s and Harry Weslake’s 
in England, and that of the Porsches, father and 
son, in Germany, have already rendered notable 
services to the industry, and there should be no 
shortage of work now that competition is becom- 
ing keener. 
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International Conference on 
Metal Fatigue 


While the fatigue of metals and its measurement 
have been studied for many years, the introduc- 
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RING 
tion of new alloys and other mat togeth 
with new methods of treatment a ae 
to meet the increasingly ardu nditines 
encountered in modern high-sp¢ nachin ‘ 
has led to the adoption of new ques a 
the revision of old conceptions in { ie testin 
Fatigue problems, in one form o; ther a 
encountered in all branches of ene coring’ and 
applied science and this lends int< to, and 
adds to the importance of, the rihcomin 
International Conference on _ the Fatigue e 
Metals. It is sponsored by the Institution of 
Mechanical Engineers in co-operat with the 


American Society of Mechanical Envineers, and 
is to be held in London from Sepiember 10 to 
14 and in New York from November 28 to 30 
According to a detailed programme which has 
been issued recently by the Institution of 
Mechanical Engineers, the 70 papers to be pre- 
sented will be dealt with in 10 sessions. The 
papers will be presented in abstract by reporters 
about 30 minutes being devoted to this in each 
session, thus allowing some two to two and a half 
hours for discussion and replies. 

After the opening of the Conference by the 
President, Mr. T. A. Crowe, on the morning of 
September 10, Dr. H. J. Gough, F.R.S., will 
give an introductory address. Thereafter the 
sessions will deal with stress distribution; the 
influence of temperature, frequency and environ- 
ment on fatigue; metallurgical aspecis of fatigue; 
basic studies; and the engineering and industrial 
significance of fatigue. A feature of the confer- 
ence is that the charges to be made are most 
reasonable. In addition to a registration fee of 
one guinea, advance copies of the 70 papers will 
be available to registered members of the confer- 
ence on payment of a further £1. 
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A Century of Water Turbine 
Manufacture 


The little country foundry and engineering shop 
of the Nineteenth Century was generally prepared 
to take on almost any kind of work to which its 
equipment and the skill of its men could be 
adapted. Often enough the equipment was 
anything but suitable, but the men made the best 
of it, and the job was done satisfactorily. The 
simplest reward for adaptability was continued 
existence; sometimes it was prosperity. Occa- 
sionally the receipt of an order for a special 
piece of machinery could have a far-reaching 
effect on the business. Such an order was the 
basis on which the business of Gilbert Gilkes 
and Gordon, Limited, Kendal, Westmorland, 
was founded. 

The firm, who will celebrate their centenary 
in June of this year, originated as a small 
foundry started in about 1850, by two brothers 
named Williamson. Taking over some old 
warehouses at Kendal, the brothers set up in 
business as makers of agricultural machinery 
and small steam engines, and this work, for the 
local market, occupied them for a year or two. 
It was in 1856 that the Williamsons received an 
order for a prototype 5 h.p. Vortex turbine 
designed by Professor James Thompson, brother 
of Lord Kelvin. The drawings, made by 
Professor Thompson himself, are still preserved 
by the Kendal firm. It is from the receipt of 
this order that the firm dates its foundation, and 
it is in the unusual position of being able to say 
that not only do the drawings of its first machine 
still exist, but that the machine itself remains In 
working order at the farm where it was installed, 
and is, in fact, run from time to time. 

The Williamsons were granted the manu- 
facturing rights of the Vortex turbine and — 
to specialise in its production, at first fo" the loca’ 
market but soon for export as well, the first 
machine to be shipped abroad being number 120, 
a 22 h.p. turbine which went to Austra'': 'n about 
1860. When the Williamson brothers sold the 
business to Gilbert Gilkes, of Mid brough, 
in 1881, the manufacture of water tu: nes bo 
well established, and the product as Wwe 
known at home and abroad. Gilke sve - 
firm his own name, calling it Gilbert « ‘kes an 
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Compa’ . and extended the range of manu- 
factures 0 include Pelton wheels and other types 
of turbivie. : 

Towards the end of the Nineteenth Century 
there were further developments, water turbines 
becomi increasingly popular for driving electric 
generators. In 1896, 14 out of 70 important 
turbine installations were for this purpose, and 
a considerable amount of pioneer work was 
done in this field by the Kendal firm. Greenside 
Lead Mine, Westmorland, for example, which 
installed the first underground electric mine 
haulage in Great Britain, derived its power from 
a Gilkes water turbine supplied in 1893. 

In 1928, the firm acquired the water power 
business of James Gordon and Company, 
Limited, of London, and transferred it to Kendal. 
In keeping with the needs of the time, the 
company have brought their works fully up to 
date, and have developed their own research 
organisation, for while they are justifiably proud 
of their 100 years of business they are fully 
conscious of the fact that no firm can exist on 
history alone. It could well be that the water 
turbine will become of increasing importance 
in this country, for although we have but little 
water power compared with some parts of the 
world, by no means all of it is used. In these 
days of high fuel costs and demands for clean 
air, it might be as well to remember that, as 
Mr. Paul N. Wilson, chairman of the company, 
says in his booklet on the history of water 
power entitled Watermills: An Introduction, 
“ ... the water tumbling over the weir would 
happily turn a wheel and work quietly and 
inoffensively day and night to produce its quota 
of power without noise, smoke or smell.” 
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Copperbelt Technical Foundation 


Considerable progress has been made with the 
plan to establish the Copperbelt Technical 
Foundation which is to proviae technical training 
for young Europeans in Northern Rhodesia. 
This venture has been made possible by the 
contribution of a joint sum of £400,000 by the 
copper mining companies of the area. 

_ Sites for college buildings have been considered 
in three centres—Kitwe, Luanshya and Mufulira 

—and, in the case of Kitwe, drawings of the 
Foundation’s headquarters there have been pre- 
pared. A further step has also been taken with 
the appointment of Mr. Eric Howell, at present 
principal of the Pietermaritzburg Technical 
College, as principal of the Foundation. It is 
expected that Mr. Howell will take up his duties 
on July 1, 1956. 

The selection of his staff and the planning of 
the curricula will be among his first tasks, and 
for this he will be able to draw on 30 years’ 
teaching experience in South Africa, including 
being an examiner and moderator in various 
engineering subjects for the education depart- 
ment of the Union. Prior to emigrating he had 
been chief designer to a well-known L'verpool 
manufacturing company and had haa part-time 
teaching experience as a lecturer in electrical 
design at the Bradford Technical College, after 
Previously graduating from Bristol University in 
1922. Doubtless the advent of the Kariba 
Project and other hydro-electric power schemes 
within areas adjacent to the Copperbelt influ- 


ences the selection of an electrical engineer as 
- ! oundation’s first principal, an appointment 
whic 


ittracted more than 100 applications from 
many parts of the world. 
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Manufacturer and Distributor 


How » maintain good relations between manu- 
lactu rs and distributors was the main subject 
cons -red by Mr. J. Orwig Jones, sales manager 
off .ard G. Herbert, Limited, in a speech at 
the uncil luncheon of the Association of 
Eng ering Distributors. He stressed that manu- 
lac s should deal only with reputable 
—e nts and that these formed the best 
t 


n for the ordinary “ bread-and-butter ” 





lines of tools. One of the chief points of 
friction was the vexed question of price main- 
tenance. 

_ Price cutting was largely dependent on the 
integrity of the merchant concerned. Carriage 
charges should be included in the price quoted, 
otherwise the prices would cease to be standard. 
His own firm used an average value when making 
direct quotations. Any cash discounts made by 
the manufacturer should be passed on to the 
customer and for this purpose manufacturers 
should quote on a monthly account. Another 
point in which the distributor could be of great 
assistance to the manufacturer was in servicing 
the machines during the guarantee period. Much 
wasted labour could be saved if the merchant 
sent a comprehensive report of the trouble 
and, even more, if he had his own specialist 
to follow up the customer’s requirements. 
Most manufactuers were only too glad to train 
such specialist servicemen on the particular 
machines concerned. Where books of instruc- 
tions were issued with a machine it was the duty 
of the merchant to see that they were sent on 
to the customer. The Machine Tool Manufac- 
turers’ Association, he said, while deploring 
price cutting, did not feel that they should make 
any Organised move in the matter. The main 
job of the merchant was to sell service, for 
machines could be purchased from many dealers 
but service often determined the final choice. 
It was up to the manufacturers only to deal 
with men whom they were sure would not 
undercut the list price. 
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Fencing Abrasive Wheels 


An abrasive wheel securely fenced according to 
the legal interpretation of the Factories Acts is 
completely enclosed, and is therefore unusable 
in the normal manner. To remove this anomaly 
the Minister of Labour proposes to make new 
Special Regulations for fencing such wheels. 
A draft of the proposed statutory instrument, 
entitled “The Fencing of Abrasive Wheels 
Special Regulations, 1956," has been issued, and 
copies are obtainable from H.M. Stationery 
Office, price 2d. 

The proposed regulations specify, inter alia, 
that there should be provided for every grinding 
wheel *. . . a guard properly adjusted so as to 
enclose the whole of the wheel except such part 
as is necessarily exposed for the purpose of any 
work being done...” The guard will have 
to be kept in place at all times when the wheel 
is in motion or in use. Also covered by the 
regulations are the design and method of securing 
the guard and work-rests, and of the duties of 
the person using the wheel, though provision is 
made for exemptions in special cases under the 
authority of the Chief Inspector of Factories. 

Hitherto, factory inspectors, because of the 
impossible requirements of the law, have been 
able to do little or nothing about grinding 
wheels unless they were patently dangerous. 
The proposed regulations are essentially reason- 
able, but there are quite a few wheels which 
do not comply with them and it will not be 
surprising if the inspectors tighten up their 
attitude to poor fencing just as soon as they 
have some practical regulations to enforce. 
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Electrical Development Conference 


The annual conference of the British Electrical 
Development Association, which is organised 
“for the free discussion of sales management 
problems among representatives of the electricity 
supply industry from all parts of the country,” 
was held in London from April 10 to 13. The 
papers presented covered a wide variety of sub- 
jects, including the better lighting of commercial 
and industrial buildings by illuminated ceilings; 
organising to meet competition; electricity and 
smokeless zones; planning the service centre: 
and automation. 

From the technical point of view the high-light 
of the conference was Mr. J. Eccles’s opening 
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address on developments in generation. Since 
1950, he pointed out, larger machines operating 
at more advanced steam conditions had been 
included in the generating plant programmes— 
first 100 MW units operating at 1,500 Ib. per 
square inch and 1,050 deg. F., and then 120 MW 
sets using re-heat. Orders had now been placed 
for 200 MW sets to operate at 2,350 Ib. per 
square inch and 1,050 deg. F., reheating to 
1,000 deg. F. These would generate 50 per cent. 
more electricity per ton of coal than the present 
average and, in 1962, 70 per cent. of the new 
machines commissioned would be of this capacity 
or higher. 

Turning to the question of fuel supplies, Mr. 
Eccles said that our hopes for the future rested 
upon nuclear power. Describing the graphite- 
moderated gas-cooled reactors which are being 
installed at Calder Hall, he mentioned that a 
possible development would be the use of liquid 
sodium for cooling. This would enable the 
coolant temperatures to be substantially increased 
and thus give better steam conditions. The 
pressurised water reactor, such as was used in 
the Nautilus, was also capable of development 
for power station use. In its modified form— 
the boiling water reactor—saturated steam could 
be supplied direct to the turbine, but the process 
had drawbacks associated with irradiation. 
The most advanced reactor for power station 
use was the homogenous type in which fuel was 
employed in the form of slurry. This enabled 
fission products to be removed by continuous 
chemical processing. 
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Magnesium in the Modern World 


Despite the availability of magnesium-bearing 
minerals, of which dolomite is the most abundant, 
by far the largest tonnage of magnesium is 
to-day extracted from sea water by the Dow 
Chemical Company at Freeport, Texas, U.S.A., 
and by the Norsk Hydro Company, at Heroya, 
Norway. This statement was made by Major 
C. J. P. Ball, chairman of Magnesium Elektron, 
Limited, in the course of his presidential address 
to the Institute"of Metals. 

The scale of operations is indicated by the 
fact that the consumption of the metal in the 
United States reached 65,000 tons in 1955, the 
highest total so far recorded. In the United 
States consumption is expected to reach 100,000 
tons per annum by 1960, and 384,000 tons by 
1975. In this country, the high cost of electric 
power, which to-day is five times the 1938 
figure, makes it impossible to operate, without 
subsidy, the established electrolytic processes to 
compete with the prices at which magnesium is 
available from the United States, Norway and 
Canada. Iniensive efforts, therefore, are being 
made to find a method of extracting magnesium 
from the dolomite deposits of the United King- 
dom without the use of electric power. Major 
Ball stated that considerable progress has been 
made and that it may yet prove possible for this 
country to have supplies of magnesium from its 
own dolomite. 

Turning to outstanding applications, Major 
Ball referred to the use of magnesium-alloy 
castings for aircraft lanaing wheels and for 
motor-car and tractor engines. He added that 
there is an expanding usage of new alloys of 
magnesium with zirconium in the aircraft indus- 
try. Magnesium is being used in_ sieadily 
increasing quantities for alloying with aluminium 
as the reducing agent to extract metallic titanium 
from titatium tetrachloride by the Kroll process. 
The properiies of the meial make it the idea! 
materia! to employ as galvanic anodes for the 
cathodic protection of iron and steel and other 
corrodible metals. Furthermore, large quan- 
tities of thick sheet are being used for heavy- 
vehicle boaies, and in the printing trades on 
account of its admirable etching qualities. 
Equipment suppliers, concluded Major Ball, 
are becoming “ magnesium-minded,” and the 
machine-tool industry is beginning to realise 
the great advantages that can accrue from the 
metal’s very high machining rates. 
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DOMESTIC 


HEATING IN GREAT BRIT \IN 


SPACE, WATER AND COOKING 


By W. F. B. Shaw, B.A. (CANTAB)* 


There have been many developments since the war in 
heating systems for houses and flats. Gas, electricity, 
oil and solid fuel; space and water heating, cooking— 
these are the main divisions of the subject, all of which 
are reviewed in this article. Consideration is also given 
to district heating and to the heat pump. The subject 
is of perennial interest but is of special significance 
now as a conference on domestic heating is being held 
in London next month. 


INTRODUCTION 


The term domestic heating is used here in its most 
general sense, to cover the three-fold service of 
space-heating, water-heating, and the provision of 
cooking facilities. It is a subject of considerable 
complexity, especially as far as the space-heating 
function is concerned, and there would appear to 
be two main reasons why this is the case. 

The first is that the temperate climate of the 
British Isles does not impose any over-riding com- 
pulsion on the form of heating to be adopted. In 
very cold climates there is no choice but to heat 
the whole, or substantially the whole, of the house 
continuously, and the use of an open type of fire ts 
precluded because of the inordinate amount of cold 
air which it draws through the house. Here, on the 
other hand, it is practicable to have almost an infinite 
range of heating arrangements between the extremes 
of a simple radiant source in one room, lit only 
when required, and a system which maintains full 
physiological comfort throughout the whole house 
at all times of the day and night. The choice, 
within this range, is dictated in part by the preference, 
and in part by the economic circumstances, of the 
individual. 

The second reason is that solid fuel, although 
representing somewhat over one-half of the total 
domestic fuel consumption of the country, by no 
means dominates the picture. Gas and electricity, 
and to a lesser but growing extent oil, all make their 
important contributions to the overall pattern. In 
the case of solid fuel it has been found both simple 
and convenient to increase the efficiency of fuel 
utilisation of the traditional open fire by making it 
perform other functions, such as water-heating, or 
cooking (or both) at the same time as space-heating, 
and this factor has led to the development of a 
wide range of multi-duty appliances. 

The pattern of use of the various fuels for domestic 
purposes, as it existed in 1952, was established in a 
national survey carried out in that year by the Coal 
Utilisation Council.'!. This may be taken as sub- 
stantially representing the position at the present time, 
except that it takes no account of the increase in use 
of oil for space and water heating during the last few 
years. The figures are expressed, in Table I, as the 
percentage of all households using the particular 
fuel. 


Tape lt Comparative Uses of Solid Fuel, Gas, Electricity and 
Oil for Domestic Purposes (Per Cent.) 


Space heating Water heating 
Fuel Cooking 


Main /Ancillary) Winter | Summer 


Solid fuel 98 1 47 6 18 
Gas | 2 44 50 72 
Electricity 1 13 9 14 14 
Oil 1 


(The apparent discrepancy in the case of “* Cooking ™ is caused 
by some households in the survey reporting two methods of 
cooking as their “ usual" method) 


ECONOMIC FACTORS 

Four principal factors have to be taken into 
account in the selection of a heating system, and 
fuel, for any particular house: 

(a) The standard of heating service required. 

(b) The capital cost. 

(c) The running cost. 

(d) Convenience and labour-saving characteristics. 
The relative values which must be attached to these 
four factors vary greatly from case to case. The 
feature of convenience and labour-saving is one of 
growing importance, especially among the servantless 
middle classes of to-day. It accounts for the popu- 


* Chief Physicist, Fuel Research Station, Depart- 
ment of Scientific and Industrial Research 


larity of more expensive appliances, such as thermo- 
statically controlled and oil-fired boilers, and for the 
use of the more expensive fuels, gas and electricity, 
for main heating purposes. 

It is not possible to give any substantial guidance 
in The matter of capital cost. The only figures which 
would have any real usefulness, especially as regards 
methods of central heating, would be those which 
included the cost of installation, and these vary widely 
according to individual circumstances. Some approxi- 
mate figures, covering in part the field of the simpler 
appliances, will be found in the report of the Ridley 
Committee.* 

Some estimates can be made of the relative costs 
of supplying space-heating by different appliances 
and fuels, though here again there are severe inherent 
limitations on what is practicable. For one thing, 
the term “ space-heating ” is used loosely to connote 
what is really “the creation of comfort conditions 
within a space,” and this is not just a matter of 
pouring the right amount of heat into the space. 
Various physiological factors come into play. It is 
well-known that a person who is exposed to radiation 
from a high-temperature source, at above a threshold 
intensity, is comfortable when the air temperature is 
several degrees lower than is necessary when the 
heating is purely by warm air. Consequently one 
unit of radiant heat has a greater value for the 
creation of comfort than a unit of convective heat, 
although they have the same thermal content. It may 
be shown that this difference in what may be called 
“comfort value” diminishes as the inside-outside 
temperature difference decreases, so that it is not 
possible to apply a simple correction factor for the 
phenomenon*. Again, estimates of running cost 
depend upon a knowledge of the thermal efficiencies 
of the appliances or systems. This is a complex 
subject in itself, but it is sufficient for the present 
purpose to note that the efficiency depends upon the 
method of measurement, and that it varies with the 
load on the appliance. 

Within the limitations discussed above, Table I 
has been prepared to show the cost of delivering one 
therm of useful heat from various combinations of 
appliance and fuel. In the case of solid-fuel appli- 
ances continuous heating is assumed. To facilitate 
comparison, and to avoid as far as possible the 
difficulties involved in dealing with both radiant and 
convective systems, the systems have been divided 
into three classes. The first consists of radiant 
heaters, suitable for the heating of individual rooms. 
The second and third cover the convective systems, 
the second those for individual rooms and the third 
those for partial or full central heating. The basic 
fuel prices used are, as nearly as possible, those 
currently obtaining in the London area. Any local 
variations may be corrected by direct proportionality. 

Radiative and convective heating differ in that the 
former is essentially * personal’? heating while the 
latter is really “ space” heating. In a room heated 
by a high-temperature radiant fire, the occupants 
can adjust their environment by alteration of their 
position in relation to the fire. Some measure of 
comfort is experienced over a limited area as soon as 
the radiation reaches a threshold level, and the zone 
of comfort gradually extends in area across the room. 


Taste 1.—Cost of Producing One Useful Therm for Space Heating 
hy Different Svstems and Fuels 


| 


(a) Radiant Heaters . & 
Openable stove (using coal at 146s. per ton) — 1 4 
Convector open fire (using coal at 146s. perton) ..| 1 6 
Improved type open fire (using coke at 163s. per ton) 1 6 
Traditional open fire (using coal at 146s. perton) ..| 2 2 
Electric fire (using current at |- 1d. per kwH) : | 2 9 
Convector gas fire (using gas at Is. 10d. per therm) > © 
Ordinary radiant gas fire (using gas at Is. 10d. per | 

therm) F : asa : Ss ‘ 3 8 

(b) Convector and Background Heaters | 
Closed stove (using coke at 163s. per ton) -| O11 
Closed stove (using anthracite at 222s. per ton) = % 
Oil heater (using paraffin at 2s. per gallon) . ie 2 
Flueless gas heater (using gas at ly. 10d. pertherm) | 2 0 
Electric heater (using current at |-Id. perkwH.) ..| 2 9 


(<) Central Heating Boilers 
Gravity-feed boiler (using anthracite at 210s. per ton) 1 0 
Coke-fired sectional boiler (using coke at 163s. per 


ton) ae 4 iia ajo ny as a 2 
Oil-fired sectional boiler (using gas oil at Is. 3d. per | 

gallon) ae : i 35 ” sagt! to9 
Gas-fired boiler (using gas at ly. Sd. pertherm)— .. 110 
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Convective systems, on the other ha 
focal point of comfort; in genera! 
serve are either comfortable as a \ 
fortable as a whole. They must bx 
tinuously, since the establishment o: 
environment over a whole room fr 
is clearly a slow operation. The 
therm of heat is consequently a fair b 
son between different convective sy 
(c) of Table 2 shows that, for central-j 
there is little to choose between the cos 
ing to the first three methods listed. 0; 
(at the price quoted) being sig; 
expensive. For room-heating conve 
it is seen that solid-fuel systems a 
cheapest in running cost. 

It is clear, from what was said in th 
paragraph, that radiative heating is well suited to 
intermittent and short-period heating in much of 
the weather experienced in the British Isles, and it is 
in fact, widely used in this way. The cost per useful 
therm, in Section (a) of the Table does not, in this 
case, serve as a complete index of cost, since a steady 
state is never reached and the various types of 
appliance have individual characteristics which 
materially affect the issue. The output of a gas 
fire is continuously controllable over a wide range 
but that of an electric fire only in fairly large discrete 
steps. The controllability of a solid-fuel fire depends 
partly on the fire and partly on the handling by the 
user; in any event, there are periods of warming-up 
and of cooling-down, in which fuel is consumed, 
outside the useful period. Overall costs are therefore 
not susceptible of precise calculation. For short 
periods, of the order of a few hours, it is quite clear 
that it is cheaper to use electricity or gas than solid 
fuel, quite apart from the convenience factor; “a 
few hours,” in this context, probably means about 
three. For longer periods the advantage in cost 
clearly lies with solid fuel. 

Water-heating presents some additional complica- 
tions which make it virtually impossible to express 
its cost on a truly comparative basis, even if dual- 
purpose appliances like open fires with back boilers 
are excluded. Methods of water-heating may be 
divided broadly into “ instantaneous ” and “ storage ” 
categories. In the case of instantaneous heaters 
the cost is, for all practical purposes, proportional 
to the demand since the thermal losses are negligible. 
With storage methods, on the other hand, there is a 
constant consumption of fuel to make good the 
losses, which may be small, for example in an electric 
storage heater, or fairly large as in the case of the 
simple solid-fuel boiler. Some of these losses, especi- 
ally those from solid-fuel boilers, appear as space- 
heating and are therefore not true losses, at least in 
the winter, so far as the whole house service is 
concerned. On the basis of 1950 fuel prices Weston‘ 
concluded, from work in the Building Research 
Station’s experimental houses at Abbots Langley, 
that water-heating was cheaper by solid fuel than by 
gas or electricity when the consumption was in excess 
of 250 gallons per week. On current prices this 
figure would appear to have risen to the order of 
300 gallons per week. 


SELECTION OF HEATING SYSTEM 


The preceding paragraphs have indicated how 
very complex the task of selecting a pattern of domestic 
heating service for a particular set of circumstances 
can be in this country. It is therefore possible to 
make only a brief survey of some of the major features. 

Firstly, it is desirable to draw a distinction between 
the problems of modernising the installation in an 
existing house, and in designing a complete system 
for a new house. With old houses the only simple 
procedure is to accept the broad pattern as it exists, 
and to replace the individual appliances by more 
modern types designed to give much the same class 
of service but more efficiently. An old coal-burning 
stool-bottom grate, for example, may be reple 
by a new type of coke-burning open fire, either inset 
or free-standing, a solid-fuel stove, either closed or 
openable, an electric fire or a gas fire. Any more radi- 
cal change than this involves additiona difficulties 
and expense. In particular, the conversion of + 
house designed for individual appliances to cent 
heating is a major undertaking, even th igh it kn. 
be much simplified by the use of a smal! ‘ore forced- 

irculation system. ; : 
oWith soe haeme the problem is sir vier, albeit 
the field of available selection is mu vider. 
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the whole ouse from a central source, or only limited 
parts of DY individual appliances. If the former 
isdecides ‘hen further choices must be made between 
“full” acd “ partial” heating, and between heating 
by warm air and heating by the circulation of hot 
water th ough radiators. More details of these 
systems ace givenin later sections. Whatever the 
choice, the pattern must be completed by the selection 
of cooking and water-heating methods. 

If it is decided to use individual appliances, there 
is an extcrisive variety of combinations from which 
to choose. especially when the various multi-duty 
devices are taken into account. Reference may 
pe made to Chapter 7 of the report of the Egerton 
Committee’ where the subject is reviewed in some 
detail. In particular, eight complete systems of 
space- and water-heating and cooking are considered. 
These were chosen as being particularly suitable for 
small houses, of the order of 800 sq. ft. area, and all 
give some degree of background heating outside the 
living room. Estimates of the annual consumptions 
of the various fuels are given. The post-war work 
of the Building Research Station on a group of 
twenty experimental houses at Abbots Langley also 
affords much useful information about heating 
systems for houses of the order of 900 sq. ft. area. 
The systems employed covered a wide range, from 
pre-war open fires to full central heating. The 
experiments were carried Out with the co-operation 
of the tenants in such a way that full records were 
obtained of all fuel consumptions.* 

Special cases will, of course, arise in which the 
choice is limited in some directions, or a particular 
arrangement becomes abnormally favourable. To 
take a few examples, in country districts neither 
gas nor electricity may be available, so that the 
choice is limited to appliances burning solid fuel 
or oil. In some rural areas electricity is available 
but not gas. There is still quite an extensive propor- 
tion of houses in the country without piped water. 
Finally, there are places where particularly advan- 
tageous tariffs for gas are obtainable, which make 
this fuel more closely comparable with solid fuel 
on a running cost basis. 


CENTRAL HEATING 


The term “ central heating * in the domestic con- 
text is generally used to connote the distribution of 
heat throughout a house by the medium of hot water 
circulated through pipes and local means of heat 
emission. Domestic heating by means of warm air 
disseminated from a central source is of compara- 
tively recent development in this country, although 
it has been used extensively in the U.S.A. for many 
years, and it has become the custom to refer to it 
as “ whole-house heating.”’ This convention will be 
followed in this review. 

The normal means of central heating on the 
domestic scale is by low-pressure hot water under 
natural (gravity) circulation. The hot water is derived 
from any one of the suitable types of boiler described 
in later sections of this article. 

In designing the central heating system for a 
particular house the first decision to be made is 
whether the heating is to be “full” or * partial.” 
If it is * full,” then the central heating is the sole 
source of heat and is required to afford full comfort 
conditions throughout the house; in practice, it is 
not uncommon for a radiant source to be used 
additionally in the living room, for social rather than 
thermal reasons. If it is “ partial,” this means 
that the heating is either in selected rooms, or is 
only to a background level which requires “ topping- 
up” to full comfort in the living room by some 
localised form of heating, usually of radiant type. 
It is generally recommended that, for full heating, 
the design should be based on the attainment of 
temperatures of 65 deg. F. in the living rooms, 
50,deg. F. in the bedrooms, and 60 deg. F. in the 
other rooms and the circulation spaces. For back- 
ground heating the designed temperature should be 
50 deg. |. throughout the house. 

The next stage is to calculate the heat requirements 
of the individual parts of the house, and this involves 
three tors—the thermal transmittances of the 
various walls, floors, windows, etc., the rate of 
ventila! »n air flow, and the maximum temperature 
betwee inside the house and outside for which it 
IS Nec’ -ary to cater. The third of these factors 
brings what is known as the “ basic design tem- 
Peratu' “’ The Guide to Current Practice issued by 
the In: ution of Heating and Ventilating Engineers’ 
recom: nds the range of 30 deg. to 32 deg. F. to 
cover ¢ whole country. Other authorities, for 
examp Post-War Building Studies No. 19, recom- 
mend use of the lower of these temperatures, 
Le, 9. F. The subject has, however, been investi- 
gated = some detail during the last few years in 
relati 2 available meteorological data and in a 


Tepor cently published*® it is proposed that a 
some 


lower basic temperature should be used. 





Figures in the range 28 to 30 deg. F. are suggested 
for various parts of the country, the value for London 
being 28 deg. F. 

Standard tables are available, for example in 
The Computation of Heat Requirements in Buildings,® 
from which the U-value, or thermal transmittance, 
of the constituent parts of a building can be derived 
from a knowledge of their dimensions and materials. 
The heat requirements of each part of the house are 
then calculated. Standard corrections are applied 
where there is abnormal exposure to wind or weather. 
The sum of the individual requirements leads to the 
capacity of the boiler required for the complete 
service, and here it is customary to select a boiler 
whose rated output is between 10 and 25 per cent. 
in excess of this, in order to provide a margin and 
to remove the danger of the boiler being “ forced.” 

It is now necessary to decide the means by which the 
heat shall be disseminated in each room. The 
traditional method is the use of radiators, which may 
be either of column or panel form. These are 
normally placed under windows, in order both to 
counteract cold down-draughts and to minimise 
dust-staining on the walls. Various alternative 
methods of distributing the heat are, however, 
available and are being exploited on an increasing 
scale. There are, for example, panels which can be 
embedded in the walls, floor or ceiling or, altern- 
atively, coiled pipe runs may be embodied in these 
parts of the structure. The floor-heating method 
suffers from the fact that its effectiveness is impaired 
by the normal floor coverings of living rooms. 
Perhaps the most satisfactory arrangement is that of 
ceiling panels, which has the additional advantage that 
the heat distribution is spread widely over the room. 

One variant of wall panel heating has recently been 
receiving attention. This is the “ skirting-board ” 
panel, a system which has long been used successfully 
in the U.S.A. under the title of ** baseboard heating.” 
Long panels at skirting-board level are used, and are 
assembled from cast-iron or pressed-steel sections 
about 2 ft. long. Both radiant and convector types 
of panel may be used; in the latter there are longi- 
tudinal slots at the top and bottom of the panel to 
permit a through flow of air past the heating sections. 
Various advantages are claimed for this system, 
including low vertical temperature gradients and a 
uniform sensation of warmth and comfort.'° 

Whichever method is selected for the local distri- 
bution of heat—and it is quite common for each 
room to be considered in the light of its particular 
requirements and use—there are tables of reference 
from which the designer may ascertain what size of 
unit should be used to meet the calculated heat 
requirements. 

It is impossible to go into any detail here about 
the engineering requirements of a domestic central 
heating system, but a few points may be mentioned. 
The radiators are usually connected on a One-pipe 
ring-main system in houses, though other systems of 
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Fig. 1 Whole-house heating unit burning solid 
fuel (Radiation Group Sales, Ltd.). 
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connection may be necessary in the case of large 
buildings and blocks of flats. Connecting pipes of 
1 in. or 1} in. are used for the conveyance of the 
water, and the system must be laid out in such a 
way as to prevent air-locks, and to permit of complete 
emptying when required. An expansion tank must 
be provided at a point higher than the highest 
radiator. Radiators may be painted in any colour 
provided that metallic paints such as aluminium, 
bronze and gold are avoided; these materially reduce 
the emissivity of the radiant surfaces. Finally, it is 
regarded as good practice, when the central heating 
boiler is required to supply the domestic hot water 
in addition, to use an indirect system for the latter 
to minimise interaction between the two circuits. 


Small-bore Forced-circulation Central Heating 


The installation of a central heating system in a 
new house at the time when it is built is a compara- 
tively simple matter. The requisite pipework can be 
concealed beneath floors and, where necessary, built 
into the walls. The conversion to central heating 
of an existing house, which was built for heating by 
individual appliances, presents many additional 
problems which undoubtedly act as deterrent factors 
to those who might otherwise wish to undertake it. 
Extensive structural work is called for, in which 
floors must be pulled up and replaced and walls 
knocked about, all on a scale which normally 
necessitates full redecoration after the alterations 
have been completed. All this adds very materially 
to the capital cost of the project. Nor is it generally 
regarded as practicable to avoid some of the difficul- 
ties by leaving the pipework exposed, since the normal 
size of lin. or I}in. pipe is both unsightly and 
obtrusive in living rooms. 

It was with these points in mind that the British 
Coal Utilisation Research Association has, over the 
last few years, concentrated on developing a small- 
bore forced-circulation system suitable for installation 
in existing houses, especially those of medium size 
(1,000 to 1,500 sq. ft. area). The use of small-bore 
piping, of 4 in. copper or jin. nominal iron, makes 
concealment relatively unimportant, and it has been 
found that, with care, holes to carry this size of piping 
may be drilled through plastered brick walls without 
damage requiring to be made good. The higher 
resistance of the small-bore piping makes the use of 
a pump accelerator essential, and it is only very 
recently that electrically-driven impellers of the right 
capacity, which are also of reasonable price and 
sufficiently low noise level, have become available. 
The electrical rating of these pumps is of the order of 
80 watts. 

In the simplest form of the system the thermo- 
statically-controlled boiler is maintained at a fixed 
temperature, and the regulation of the central 
heating effected by manual operation of a mixing 
valve on a boiler by-pass. Domestic hot water is 
derived from an indirect cylinder connected to the 
boiler by gravity circulation in pipes of normal size. 
This arrangement ensures a safe outlet for surplus 
heat in the event of pump failure, and in normal 
operation a minimum of interference between the 
heating and hot-water functions. Later work has 
been concentrated on the development of a simple 
and economic form of automatic control system." 


WHOLE-HOUSE HEATING 


Whole-house heating by means of warm air from 
a central source may be either ducted or unducted. 
The former must, almost of necessity, be built into 
a new house while it is under construction, so that 
the ducts may be concealed within the structure. 
The latter type, to ensure adequate dissemination of 
the warm air, is better suited to the open-plan type of 
house, such as is common in the U.S.A., than to the 
traditional roomed house of this country. 

Several systems of the ducted type are available. 
Radiation Group Sales, Limited, market three units 
of basically similar characteristics which are designed 
to be fired with solid fuel, gas, and oil; they are 
intended for houses of up to 1,500 sq. ft. area. 

The solid-fuel model is illustrated in section in 
Fig. 1. The furnace is down-draught burning, with 
controlled primary and preheated secondary air, so 
that any solid fuel can be used and bituminous coal 
is burnt virtually smokelessly. The hot gases 
traverse a three-pass heat exchanger around which 
air, drawn in through a filter, is blown by an electric- 
ally-driven fan and then passed to the distribution 
ducts. A suitably placed room thermostat controls 
the operation of the circulating fan, while the furnace 
itself operates on a high/low cycle through a solenoid- 
controlled damper, actuated by a pre-set thermostat 
in the warm air stream, which regulates the com- 
bustion-air supply. ; 

The solid-fuel and oil-fired units also incorporate 
provision for the domestic hot water. This is 
derived from a 40 gallon copper cylinder which is 
heated partly by direct radiation from the furnace 
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Fig. 2 Open fire with large back boiler 
(Hattersley Bros. Ltd.). 


and partly by the warm air flowing round it. A 
gas-fired circulator may be fitted to the solid-fuel 
unit, if desired, for summer water heating. 

The whole unit is enclosed in a well-insulated 
cabinet of pressed steel which is designed for installa- 
tion in a recess, usually in the kitchen. A 9in. by 
9in. brick chimney with heat- and condensate-resisting 
lining is required. 

The main form of ductless air heater available in 
this country is the ‘“ Weatherfoil” system. This 
consists of a hot-water-to-air heat exchanger operating 
on hot water derived from any suitable type and size 
of boiler. Air is driven over a bank of gilled heating 
tubes by an electrically-driven fan whose operation 
may be controlled by a thermostat at a suitable point. 
When used in an open-plan type of house the heating 
unit is contained in a cabinet standing in the main 
living space, heating of the upstairs space being 
secured by spill-over of warm air. If used in a 
traditional design of house the unit can be built 
into the ground-floor structure with two outlets for 
warm air, one to the living room and one to the hall. 


DISTRICT HEATING 


Although district heating is a subject rather on the 
fringe of the present review, the post-war work on it 
in this country is of sufficient importance to justify 
a brief survey. The term is used to describe the 
provision of space heating and hot water to a number 
of buildings in a locality by means of hot water or 
steam piped from a central station, which may be 
either purely thermal or thermal-electric; in the 
latter case the waste heat from an electricity generating 
station is utilised. 

This system of heating has been used on an 
extensive scale notably in the U.S.A. and the 
U.S.S.R. In this country its pre-war use was 
confined to a few small schemes, but it was felt that 
the post-war period of reconstruction would afford an 
excellent opportunity for it to be tried in new housing 
estates on a wider scale. Some eleven schemes have 
been developed in various parts of the country. 

Certain advantages and disadvantages of district 
heating are at once apparent: 

Advantages.—The fuel is utilised at a higher 
efficiency in a single large unit, as compared with 
a number of small units. Lower grades of fuel 
can be used. Atmospheric pollution is reduced 
since bituminous coal can be burnt with little or 
no smoke. Some or all of the conventional 
flues in the houses may be dispensed with, so 
reducing the capital cost. 

Disadvantages.—The initial cost is very heavy, 
and the whole system must be ready for operation 
as soon as the first houses are occupied. Thus 
for the first few years the system may have a 
very uneconomic load and sustain quite severe 
losses. The user has to pay a fixed charge per 
week, summer and winter, for the service. He 
cannot economise in times of financial stringency, 
and he has no direct incentive to be economical 
in his use of heat. 


British experience with the thermal schemes has 


quite definitely been disappointing. The consump- 
tion of fuel has been very heavy and the charge to 
the tenant considerably more than he has been 
accustomed to pay, though admittedly for a higher 
standard of heating. For example, it has been 
shown'? that at East Kilbride, where the space 
heating is designed to be of background level only, 
the annual fuel consumption has averaged 6-8 tons 
per household supplied; this figure, it was thought, 
could be reduced to about 6 tons with care. In 
addition, however, the individual tenants have used 
between | and 2 tons of coal, or its equivalent in 
electricity, in topping-up to full comfort. Here, as 
in other district heating schemes which have been 
investigated, the consumption of hot water was at 
least twice that of the average ordinary house of the 
same size. 

It remains to be seen whether thermal-electric 
schemes which, in theory, should show a greater 
efficiency, will lead to more reasonable fuel consump- 
tions in practice. The only scheme of this type to be 
completed, that at Pimlico, supplies a district of 
abnormally high concentration of dwelling units, 
while the electricity output of the scheme represents 
only a small fraction (less than | per cent.) of the total 
output of the station. These two rather special 
factors make it unwise to regard the Pimlico scheme 
as typical of the class. 

A cheap means of metering the heat input supplied 
to each dwelling appears essential to any further 
development of district heating in this country, and 
this problem is being actively investigated. One 
interesting solution has been quite extensively used 
on the Continent in flatted dwellings. In this, the 
**Domotherm” system, the actual distribution of 
heat takes place from a hot-water-to-air heat exchan- 
ger situated in a false ceiling in the hall of the flat. 
Heat is only dispersed in any quantity when air is 
driven through the heat exchanger by a centrifugal 
electric fan. A simple electricity meter in the fan 
circuit is then used as a meter of the heat supplied 
to the flat. 


SELECTION OF APPLIANCES 

After a decision has been reached as to the heating 
system and fuels to be used, it is necessary to select 
the appliance or appliances required. Here the 
intending purchaser has available to him sources 
of guidance which will assist him to choose models 
which have been tested and shown to be of good ther- 
mal and mechanical quality. The procedures for 
testing and recommendation are different for the 
four fuels; briefly they are as follows. 

Solid Fuel Appliances.—Since 1947 all types of 
solid-fuel-burning domestic appliances which are 
suitable in respect of size and price, for use in local 
authority housing, have been subject to an official 
system of testing and recommendation. New designs 
are type tested by the Fuel Research Station, or in the 
laboratories of certain of the manufacturers who have 
been authorised to do this work, in accordance with 
procedures and minimum standards of performance 
laid down by the Ministry of Fuel and Power. Those 
appliances which are successful are included in the 
List of Recommended Domestic Solid Fuel Appliances 
which is prepared by the Coal Utilisation Council 
and the Solid Smokeless Fuels Federation in consulta- 
tion with the Ministry of Fuel and Power, and 
published at six monthly intervals.'* This list also 
includes appliances which are larger, Or more ex- 
pensive, than those suitable for low-cost housing. 
To qualifiy for inclusion these appliances must be 
shown to be of at least the same standards of 
performance as their nearest low-cost equivalent. 
Information is given in the list about the duties for 
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Fig. 3 Freestanding open fire with restricted throat (Newton, Chambers and 
Left—as installed; right—rear view, showing fins and flue connection 
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which the various classes of apy 
together with advice as to the b 
of fuels to use. 

The Gas Council prepares its ; 
which are recommended as suits 
coke. The majority of the appli: 
the C.U.C.-S.S.F.F. List, but are 
of tests carried out in various labo 
Council and also of practical * fie! 
The inception of this list goes baci 
auspices of the London and Coun: 
tion. In its present form the list 
Handbook of Coke Burning A 
contains a considerable amount. 
about each appliance. Only app! 
been approved by the Gas Council 
sale in the showrooms of Area Gas Boards 

Gas Appliances.—The Gas Counc! tests domesti 
gas appliances of all types in its ow; lshorstoriee 
mainly at the Watson House Centre All appli a 
are tested to B.S.1250, and are examined in Salation 
to sound engineering design and ease of installation 
and maintenance. Space-heating appliances 
subject to thermal efficiency standards, and every effort 
is made to raise these standards progressively, A 
List of Tested and Approved Domestic Gas Appliances* 
is published periodically, and only appliances so 
approved are exhibited for sale by the area gas boards 

Electric Appliances.—Testing facilities were first 
set up in 1948 to assist the Electrical Development 
Association-British Standards Institution Adviso’ 
Cc ommittee on Electrical Appliances and Ainanie, 
in dealing with the expected spate of new electrical 
equipment in the post-war period. A new testing 
station was opened at Leatherhead by the E.D.A. in 
1953. Here tests are made on all types of electrical 
appliances, mainly from the point of view of safety 
(B.S.1670) and durability; thermal efficiency is, of 
course, not a factor which needs examination in the 
case of electric space- and water-heating appliances, 
Some of the Area Electricity Boards themselves 
conduct testing work to enable them to select suitable 
appliances. In general the Area Boards will display 
and sell only those appliances which have been tested 
and approved either by themselves or by the 
Electrical Development Association. 

Oil-Burning Appliances.—The major oil companies 
maintain laboratories in which they investigate the 
performance of the larger types of oil-burning 
equipment submitted to them by the makers. They 
will only recommend, through their advisory services, 
those appliances which they are satisfied are of a good 
standard in respect of efficiency, safety and durability. 
The smaller types of domestic heater are covered by 
B.S.2049, Part I. 

It is a wise policy to take advantage of all these 
advisory services whenever possible since there are 
numerous appliances on the market, notably in the 
lower-price range of the solid fuel category, which 
are below standard in respect of both thermal efficiency 
and mechanical qualities. 


AVAILABLE APPLIANCES 


In the succeeding sections, the various types of 
appliance currently available for use with each of the 
four main fuels are listed, and their designs and 
characteristics discussed. Special emphasis has been 
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aid int » treatment on such appliances as are new 
or in wh fl very substantial improvements in quality 
and eff ency have been effected in the post-war 
years. se appliances, notably gas and electric 


cookers .nd_water-heaters, which have existed in a 
high sta'e of development for many years are men- 
tioned, but only very briefly. 

it is inevitable that much the greatest space and 
prominence should be devoted to the appliances 
which burn solid fuel. They cover many diverse 
types, and they are, pre-eminently, the class of 
appliance which has made the greatest strides in 
development in recent years. Finally, it may be well 
to quote one of the important conclusions contained 
in the report of the Simon Committee’®: “ There is 
general agreement that the winter space and water 
heating load is likely, as far ahead as we can see, to 
continue to be taken by solid fuel. In our view this is 
in the interest both of the householder and of the 
nation.” 

Appliances for Solid Fuel 

The term solid fuel is used to connote all natural 
and manufactured solid fuels sold for domestic use. 
The greater part is in the form of bituminous coal. 
There are, in lesser quantities, the natural smokeless 
fuels anthracite and dry steam coal, and the manu- 
factured smokeless fuels gas coke, furnace coke, 
low-temperature coke and carbonised briquettes. 

Since the inception in 1947 of the Government 
scheme of type-testing it has been official policy that 
appliances intended for use in low-cost housing should 
be capable of burning either bituminous coal or the 
less reactive types of smokeless fuel. This stemmed 
from a recommendation of the Simon Committee, 
which was linked with a futher recommendation that 
increasing quantities of smokeless fuel, especially 
coke, should be made progressively available in order 
to reduce atmospheric pollution. The new appliances 
then would be ready to burn smokeless fuel when it 
was available, but would be effective on bituminous 
coal in the meantime. 

Except where it is specifically stated to the contrary 
the appliances which are now described are capable 
of burning both types of fuel. Reference to the 
C.U.C.-S.S.F.F. List of Recommended Domestic 
Solid Fuel Appliances will show which are the most 
suitable fuels and fuel sizes for each class of appliance. 

Inset Open Fires.—Coke-burning inset open fire 
grates were first developed some ten years before the 
war. For a period since the war there was a very 
heavy increase in the design and production of this 
type of grate, which was extensively sold under the 
name of * all-night burning fire.’ They are mainly 
used to burn coal, and while they have some un- 
doubted aesthetic and amenity superiority over the 
old-fashioned types, there is no evidence that their 
use has resulted in any saving of fuel. 

Numerous designs of coke-burning open fire with 
back boiler have also been produced. In the main 
these have been designed to be primarily space- 
heaters, and to give sufficient hot water for domestic 
purposes; normally there is a back flue-way with 
damper control by means of which the hot water 
output can be boosted, at the expense of the space 
heating, when required. There are disadvantages in 
all devices which are designed to perform two 
functions simultaneously, when the relative demands 
for the two functions can vary widely. In the case 
of the open fire with back boiler the demand for 
space-heating is seasonal but the requirement for 
water-heating is not. Thus in summer it is necessary 
either to provide a separate source of hot water, using 
electricity or gas, or to put up with the unwanted 
space-heating from the fire, which then represents a 
waste of fuel. 

A development of significant importance is that of 
the fire with “large” back boiler; one or two 
designs existed before the war, and there has been a 
considerable expansion since. The objective is to 
provide sufficient hot water to give space-heating by 
means of radiators in other parts of the house, the 
domestic hot water supply preferably being obtained 
from <n independent source. The fire then performs 
the one function only. The boiler is normally of 
large ze, and its effective heating surface may be 
increased by making it multi-tubular, or with fins, 
or by providing a central flue-way; an example of 
this |. ‘er form is shown in Fig. 2. Remarkably high 


Over. efficiencies are obtainable with this category 
of ap: ance. 

Fir are also available which give space-heating 
in t! orm of convection as well as of radiation; 
they made both with and without boilers. This 
class appliance suffered severely in the early post- 
war 


‘sas the result of over-optimism concerning 
its ilities. The convection air was often ducted 


‘0a any as three other rooms, in addition to the 
Toor which the appliance was installed, with the 
Tesu 


at no one heating function was satisfactorily 
Peri’ ed. Now it is generally recommended that 
the < vection should be returned to the room in 


which the fire is installed or, at most, taken to one 
adjacent room on the ground floor. 

It may be noted that the warm air output is only 
obtained at the expense of some loss of radiation, 
as a result of the necessarily reduced insulation of 
the refractory fire-back. The net gain in thermal 
efficiency may not be very substantial, though it is 
probable that the mixture of radiation and convection 
. physiologically more satisfactory than radiation 
alone. 

Before about 1920 it was the normal practice for 
open fireplaces to have some form of adjustable 
restriction of the outlet, either by way of a hinged 
canopy %r a register plate. With the disappearance 
of this feature since that time it has commonly been 
the case that fires have been drawing much more 
air up their chimneys than was needed to clear the 
products of combustion. Within the last few years 
several satisfactory designs of adjustable restrictor, 
which can be inserted.in the throats or above the 
fire-backs of existing fireplaces, have been developed. 
It will be appreciated that the main difficulty has been 
to produce a design which will satisfactorily fit in 
the very wide range of dimensions to be encountered 
in fireplaces. There is an increasing tendency, which 
should certainly be encouraged, for appliances which 
form a self-contained structure, such as boiler and 
convector fires, to incorporate an adjustable throat 
restrictor as an integral feature of their design. 

Freestanding Open Fires.—The freestanding open 
fire is a development of some importance which has 
made rapid advances during the last few years, 
largely as the result of the pioneering work of the 
B.C.U.R.A. The report of the Ridley Committee? 
called attention to the desirable features of this type 
of appliance as a simple replacement for existing old- 
fashioned types of inset fire, and referred to it as a 
* utility *’ model. 

The appliance being freestahding, the output is 
given partly as radiation and partly as convection 
from the hot outer surfaces, with a consequent 
increase in overall efficiency. An adjustable throat 
restrictor is fitted which, because of the relatively 
small front opening of the appliance, can be closed to 
quite a small area and still carry away the products 
of combustion. The rate of air flow can be reduced 
to 2,500 cub. ft. per hour or less. 

Designers of freestanding fires have had to face two 
main problems—how to seal the appliance into an 
existing fireplace opening so as to avoid loss of 
convected air, and how ‘o combine an attractive 
appearance with adequate |ieat-transfer surface in the 
limited space available. These problems have been 
tackled in various ways, and one recent design is 
illustrated in Fig. 3. In this case the connection from 
the appliance is made by means of a flexible sleeve, 
of woven asbestos lined with Fibreglass, coupled 
to a sealing plate secured with fire cement in the 
chimney at the top of the existing fireback. Additional 
heat-transfer surface is supplied by heavy finning on 
the body of the appliance, and is effectively hidden 
from view by an expanded metal surround of 
“contemporary ” design. 

Field investigations which have been carried out by 
the B.C.U.R.A.'’ established that when free- 
standing fires were substituted for normal inset fires 
in houses, a coal saving of the order of 20 per cent. 
was effected, while a somewhat higher standard of 
comfort was experienced. Care was taken that the 
appliances used were matched in output, as far as 
possible, to the heat requirements of the rooms in 
which they were used. This is a necessary precaution 
since their fireboxes are necessarily somewhat smaller 
than those of the conventional fires they replace. 

Larger freestanding open fires, suitable for installa- 
tion in recesses, have also been developed. It seems 
likely that the greater space available in such circum- 
stances will permit efficiencies higher than those of the 
** utility” type to be attained. The further develop- 
ment of the larger types will depend, however, upon 
an increasing provision in new houses of an open 
recess in place of the traditional chimney breast and 
fireplace opening. 

Openable Stoves.—The openable stove has fre- 
quently been described as a “typically British 
compromise.” It is, in effect, a dual-purpose 
appliance. It can be run with the firedoors closed; 
it then gives its output largely in the form of convection 
and at an efficiency approaching that of the Conti- 
nental closed stove, but the fire can be both seen and 
felt through mica windows in the firedoors. Alterna- 
tively it can be operated with the firedoors open; 
its output is then a mixture of radiation and convec- 
tion, and the performance is of the same order as 
that of the freestanding open fire. Compromises 
usually involve some loss. In this case the efficiency 
when closed is not as high as it can be in a fully- 
closed appliance since it is not practicable to incorpor- 
ate the tortuous-path flues which give additional heat 
recovery. ; ; : ; 

The openable stove may be inset, in which case it 
is built into the chimney breast, with inlet and outlet 
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Fig. 4 Freestanding solid-fuel cooker (Allied 
Ironfounders, Ltd.). 


grilles for the warm air. Alternatively it may be 
freestanding on the hearth, in which form it will 
have a protective outer casing, with apertures for the 
passage of air around the body of the stove. It is 
of great importance that the primary air control should 
be accurately controllable, and that adventitious 
in-leakage of air, both above and below grate level, 
should be reduced to a minimum. 

Models both with and without boiler are available. 
Of recent years much attention has been paid to 
improving the external appearance of this type of 
appliance. In particular, several effective methods 
have been devised for concealing the firedoors when 
they are in the open position. 

Closed Stoves.—Stoves which are designed and 
constructed to be operated always in the fully-closed 
condition have never achieved more than a limited 
popularity in this country, although they are very 
widely used on the Continent, where climatic con- 
ditions are more severe. Several models are, 
however, available. They are designed to burn 
smokeless fuels, and have tortuous flue-ways which 
give them a remarkably high thermal efficiency, of 
the order of 75 per cent. or above. 

Combination Grates.—The combination grate 
performs the triple function of space-heating, water- 
heating, and cooking. It is made in two forms— 
side-oven and oven-over-fire. This type of appliance 
is found more particularly in the north of England 
and in Scotland. This difference is apparently due 
in part to the rather longer heating season than in the 
south, and in part to the more common use of kitchen- 
living rooms, though these two factors themselves 
may well be inter-related. But the oven-over-fire 
form, which takes up much less room than the side- 
oven model, is being used on a wider scale as the 
main appliance in small dwellings built for old people. 

Both types have a cooking oven, a hinged closure 
plate over the fire to act as a hot plate for use with 
pots and pans, and a boiler to supply hot water. 
The side-oven model may have a warming oven or hot 
closet in addition. Dampers are provided by which 
the hot gases may be directed round the oven or round 
the boiler as required. When the closure plate is up 
and the dampers closed the appliance has the appear- 
ance and characteristics of a normal open fire. 

There is a third type of triple-function appliance 
which may be classified with the combination grates. 
This is the back-to-back grate where the fire unit is 
in the living room and the cooking unit in the kitchen 
on the other side of the dividing wall. Thus the one 
appliance serves two rooms, and one flue can be 
dispensed with in the building of the house. 

Freestanding Cookers.—These had their pre-war 
counterpart, but the designs now available represent 
a very considerable advance in convenience, appear- 
ance, and efficiency of fuel utilisation. The majority 
have closed fireboxes, though one or two cater for 
space-heating needs by providing an open fire. They 
are insulated on all exposed surfaces, generally with 
slag-wool. There is an extensive hot-plate, usually 
with a machined surface and finned on the underside 
to facilitate heat transfer from the hot gases passing 
beneath. A hinged or removable insulated “ bolster” 
may be provided to reduce heat loss when the hot- 
plate is not in use. 

In some cases the cooking oven is heated in what 

may be termed the traditional manner, by carrying 
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the flue gases round three sides of it, and having the 
fourth side adjacent to the fire. While this is an 
effective method of heating, it makes more difficult 
the task of flue cleaning, necessary when bituminous 
coal is burnt. There has consequently been a trend 
towards convective heating of the oven, the hot flue 
gases being carried across the top of the oven only, 
so that the soot deposits can then be swept direct 
into the firebox. The oven may then be heated 
either by external convection, or by internal convec- 
tion. In the first of these types, of which Fig. 4 
represents one model, the oven is surrounded by an 
air jacket, in which the warm air circulates and in 
turn heats the oven. In the second type a false 
wall, open top and bottom, is provided inside the 
oven itself near the face adjoining the firebox, which 
promotes an internal circulation of warm air. A hot 
closet, or warming oven, is often provided under the 
main cooking oven. 

It is normal practice to incorporate a boiler, which 
is used to supply domestic hot water. Some manu- 
facturers cater for the use of their cookers in places 
where there is no piped hot water, by making a model 
in which the boiler can be filled by hand and drawn 
off through a drain-cock. 

The concluding part of this article will be published 
next week. Appliances for gas, electricity (including 
heat pumps) and oil will be covered. 
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IRRADIATION RESEARCH 


TUBE INVESTMENTS’ LABORATORY THE FIRST OF ITS 
KIND IN THIS COUNTRY 


In his statement at the annual general meeting 
of Tube Investments Limited, in December last, 
the Chairman, Sir Ivan A. R. Stedeford, K.B.E., 
mentioned that good progress was being made 
with the new research laboratories established 
at Hinxton Hall, near Cambridge, which are 
directed by Dr. T. P. Hughes, with Dr. F. P. 
Bowden, of Cambridge University, as chief 
consultant. The conversion of the premises, 
he said, was practically complete, and the 
construction of new laboratories was in hand. 


Fig. 2 Lower end of accelerator tube which directs 


high-speed electrons on to the specimens. 


The company has further research laboratories 
in Birmingham and Walsall and, in addition, is 
forming a Technological Department to develop 
the practical applications of new techniques and 
materials up to the prototype or pilot production 
stage. Three sections of the department are in 
being. They comprise an Irradiated Materials 
Section concerned with developing commercial 
applications in this field; a Plastics Development 
Section; and a Control Engineering Section, the 
object of which is to develop the application of 


Fig. 3. Interior of radiation room, showing conveyor system which takes s 
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Fig. 1 Two-million volt Van der Graaff generator 


on floor over radiation room. 


automatic operations in the company’s factories 
when economically advantageous. 

We are here concerned only with the Irradia- 
tion Group of the Research Laboratories at 
Hinxton Hall, under Dr. A. Charlesby, formerly 
of Harwell; the group is housed in one of the new 
buildings erected in the grounds and completed 
only recently. It is now fully equipped for 
the study of the effects of atomic radiation 
on the chemical and physical properties of 
certain materials. We understand that this 
laboratory is the first in this country to be 
designed specifically for research work of this 
character. The work is not yet sufficiently 
advanced for details of results to be given, but 
the equipment is now in operation and some 
preliminary experiments have been made. We 
were able to see some of these during a visit to 
the laboratory, by invitation of Tube Investments 
Limited. 


SYNTHESISING MATERIALS 


High-energy radiation enables a range of both 
new and modified materials to be synthesised, 
some of them having numerous industrial and 
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the chemical reactions which take place when control room into the radiation room and under work to be carried out with the radiation equip- v4 
plastics are subjected to radiation treatment. the beam, which scans individual specimens by ment available includes both research and 
ries The latter may, in fact, supersede certain chemical electromagnetic means controlled externally by development. In the first place, the effect of fj 
processes in use at present involving heat and the operator. The conveyor system is best irradiating plastic materials will be studied, since 
dia- chemical reagents. Various forms of high-energy shown in Fig. 3. External controls of the it is known that very useful changes can be 
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ntl can be obtained conveniently from existing on the conveyor, after treatment, into the control pate therefore that some useful additions to 
but atomic piles and they are much more flexible in room, but if it is desired to examine them imme- __ scientific knowledge will be forthcoming in the 
yme use. diately, the operator can enter the radiation not far distant future. 
We Another important advantage of the electrical 
t to accelerators is that the irradiated materials 
nts are completely free from retained radioactivity 
and can be handled immediately after treat- TERS ACCEPTED 
ment. Until recently, investigations of the DIGITAL COMPU 
changes produced by irradiation have been 
oth mainly on a small laboratory scale although some A WORKING TOOLS 
ed, of the experiments have shown promise. The S 
and equipment at Hinxton Hall, however, is designed 
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advance in design, although the increasing use of the 
transistor would enable the size of the equipment and 
the power consumption to be reduced. Close atten- 
tion would have to be paid to solving the problems of 
storage, since present methods were costly and not 
altogether satisfactory. Universality would have to 
some extent to be abandoned in favour of machines 
for solving particular problems. The demands of 
scientists and industrialists were different; and 
universality would perhaps have to be discarded in 
favour of machines suitable for solving particular 
problems. 

The employment of computers in engineering 
would enable trial structural designs to be rapidly 
examined, to take only one example, while in com- 
merce they would eliminate a good deal of human 
drudgery. This would enable more outlets for the 
exercise of the highest qualities of human brain to 
be found. 


ENGINEERING AND SCIENTIFIC 
APPLICATIONS 

The General Session on Tuesday morning was 
devoted to a consideration of the engineering and 
scientific applications of digita! computers; eight 
papers were presented. 

Mr. J. M. Bennett, dealing with * Digital Com- 
puters and the Load Flow Problem,” set out a 
technique for determining the current flows and volt- 
ages in an electrical distribution network with an 
automatic digital computer. The method used was 
one of successive approximation. Initially, the volt- 
ages at all the busbars were assumed to be in phase 
and from a knowledge of the power consumed or 
generated at each busbar, the corresponding currents 
could be computed. From these currents and a 
knowledge of the impedances and interconnection of 
the branches, an approximation to the voltages at 
the busbars was obtained. The process was con- 
tinued until it converged. The work was done 
on the Manchester Universal computer, the bulk of 
the problem consisting of setting up and solving the 
equations connecting currents at the busbars and the 
voltage drops between them. The advantages and 
disadvantages of this process compared with a net- 
work analyser were discussed. 

In a paper on the “ Use of Interpretation Routines 
on a General Purpose Digital Computer for the 
Design of Linear and Non-Linear Control Systems,” 
Mr. W. D. Worthy pointed out that it had been custo- 
mary to use analogue computers employing feed- 
back amplifiers for the investigation and improvement 
of servo-mechanism designs. If non-linear devices 
were included they needed special adjustment for 
each problem and in some cases it was impracticable 
to reproduce a non-linear characteristic over all 
— of the range. Programmes could, however, 

devised so that a general-purpose digital computer 
could be used for the study of control systems, for the 
machines provided almost unlimited facilities for 
representing non-linear elements. Although the 
time required for computation was longer than with 
an analogue computer the potential accuracy was 
greater and a permanent record of all variables was 
readily available. Parameters could easily be varied 
and the results presented for comparison just as 
simply as on an analogue machine. 


TRACTION PROBLEMS 

On railways, traction performance calculations were 
used to determine the most suitable design of equip- 
ment for carrying out a certain task. As pointed 
out by Mr. A. Gilmour in a paper on “ The Appli- 
cation of Digital Computers to Electric Traction 
Problems,” these calculations were extremely labori- 
ous if carried out by hand and machines had there- 
fore been devised which enabled the work to be done 
in about one-tenth of the time. This period could 
be reduced by a further factor of between 10 and 20 
by the employment of a digital computer. 

A typical calculation was carried out in three main 
Stages. First, information regarding gradients, 
curves, speed restrictions and the positions of stations 
were punched on cards in decimal form. The com- 
puter was then used to calculate the gradient and 
curve resistance and to punch these values and 
other gradient and speed restriction data in binary 
form. The second stage dealt with the power/speed 
characteristics of the locomotive and the resistance 
of the rolling stock. The time taken by the computer 
to calculate tractive effort for a given speed from data 
provided by algebraic-polynomial graphs was less 
than 20 milliseconds; or equivalent to that taken 
for a man to read the appropriate value from a graph. 
_ In the final stage the main programme was fed 
into the computer followed by train performance data, 
the gradient resistance and speed restrictions. The 
computer would then calculate the speed and time at 
each point of the journey by solving the equations 
of motion by a step-by-step process. It would also 
acoumulate a running total of energy consumption 
and data from which the root-mean square current 


might be derived. At each step it would check that 
the speed was not higher than the local restriction 
and that the train had not yet reached the point at 
which the brakes were to be applied to reduce the 
speed to the next restriction. When this point was 
reached, the computer calculated the time taken to 
brake to the next restriction and when a station 
was reached a card was punched showing the distance 
travelled, the time taken, the energy consumption 
and the root-mean-square current for the previous 
section. : 
Other applications to traction engineering, in which 
a digital computer might be of use, were stress 
problems in the design of overhead structures and 
bridges, and the study of rectifier harmonics. 


ELECTRIC CIRCUIT PROBLEMS 


Dealing with the “ Use of Digital Computers in 
Obtaining Solutions to Electric Circuit Problems 
Involving Switching Operations,” Mr. S. J. M. 
Denison and Mr. D.G. Taylor pointed out that the 
equations for circuits containing linear elements 
could be expressed as simultaneous, linear first-order 
differential equations with constant coefficients. 
A programme for solving such equations on a Deuce 
computer by a step-by-step method had been evolved 
and could be used for solving many switching 
problems. 

For a single switching operation the procedure 
was to establish the equations for circuit configura- 
tion after the switching operation and to solve 
them from known initial conditions for a suitable 
duration. A problem involving a number of 
sequential switching operations could be dealt with 
as a series of single problems, the final conditions for 
one problem providing the initial conditions for those 
following. 

In general the equations for each part of the 
problem were different and the procedure became 
tedious where the number of switching operations 
was large as was the case with rectifiers. Certain 
well-known types of power rectifier installations 
could, however, be represented by a small number of 
equations describing the complete circuit; and two 
programmes had been made for calculating the fault 
conditions subsequent to a backfire in a three-phase 
rectifier and the normal operating conditions in a 
bi-phase rectifier. 


POWER SYSTEMS AND DESIGN 

In a paper on “ Power System Engineering Prob- 
lems with Reference to the Use of Digital Com- 
puters,” Mr. C. Robinson and Mr. D. H. Tompsett 
pointed out that the employment of this equipment 
was most easily justified when existing methods were 
inadequate or uneconomically time-consuming, as 
well as if they were less accurate, less economic or 
less direct in formulation. This argument was 
illustrated by discussing load dispatching on an 
interconnected system where the complexity of the 
analysis had so far precluded the achievement of 
more than an approximate solution. Load-flow 
studies, as normally specified, might in some cases 
be soluble and in others have more than one solution. 
Digital methods had, however, recently been 
developed to deal with this problem. Other compu- 
tational problems discussed were the analysis of load 
curves, and three-phase circuits, while a number of 
other applications for digital computers included 
transmission-lines calculations, _ lightning-arrester 
operation, and heat balance and hydraulic problems, 
for all of which more rapid and accurate solutions 
could be obtained than by other methods. 

The value of the digital computer as an aid to the 
electrical design engineer was discussed in a paper 
by Mr. B. Birtwistle and Miss B. M. Dent. They 
gave examples relating to problems concerning 
impulse-voltage distribution on transformer wind- 
ings, supply frequency ripple on transductor perform- 
ance and the starting torque of a synchronous 
motor. In each case the advantage of the high-speed 
computer compared with previously existing numerical 
methods, was greater rapidity. It was also possible 
to undertake much larger computations than would 
otherwise be contemplated and for more designs to 
be tested for the required characteristics in the time 
available. As the computer could be programmed to 
perform not only arithmetical processes, but the 
whole organisation of a problem it could relieve the 
design engineer of that part of his work which 
involved no experience or judgment and thus release 
him for more creative effort. 


BUSINESS AND INDUSTRIAL APPLICATIONS 

Two General Sessions on Tuesday afternoon were 
devoted to discussing the business applications of 
digital computers and their application in industrial 
control. 

Mr. D. W. Davies described a digital computer 
with magnetic-tape control which was used for 
sorting, attention being given to the organisation of 
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PRODUCTION MACHINES 
Three General Sessions on Wednesday, April 11 
were occupied with the presentation and discussion 
of eight papers and five short contributions on the 
construction and performance both of commercially 


available and experimental machines. 


Describing ** Deuce,” Mr. A. C. D. 


Haley said 


that this was a high-speed general purpose binary 
digital computer operating in the serial mode at a 
digital frequency of one megacycle and using mercury 
delay lines. It was a development of the pilot model 
Ace and contained a number of operational improve- 
ments as well as additional features which facilitated 
maintenance and reduced the problems of testing 
new programmes. Both input and output were by 
means of high-speed punched-card machines and a 
large-capacity (8,192 words) magnetic drum store 
augmented the main mercury-delay-line storage 
system. The construction of the machine was 
briefly described and reference made to some of its 


applications. 
M 


r. K. Lonsdale and Mr. E. T. Warburton gave 
details of ‘“ Mercury,” which was a production 
computer developed from a design originated at 
Manchester University, the main difference being a 
modified order code. It also incorporated a core- 
matrix store to provide the immediate access memory, 
while as an additional safeguard against storage errors 
an automatic parity check was provided. The 
increase in capacity of this store to 40,960 binary 
digits had necessitated a change in the address system. 
The backing store consisted of four magnetic drums 


with a working capacity of 163,840 digits. 


Electronic 


track switching had been introduced to increase the 
transfer speeds between the backing and fast-access 
stores. Computation was effected serially at 1 micro- 
second per digit, while transfers to and from the 
immediate-access memory were through ten parallel 
channels each operating at 10 microseconds per 
digit. The backing store operated serially at 5 micro- 
seconds per digit. The first production model was 
equipped with a 200 characters per second paper- 
tape reader and a 25 characters per second paper-tape 


punch. 


COMMERCIAL COMPUTING 
The HEC4E computer described by Mr. R. Bird 
was designed specifically for commercial calculations. 
It was an electronic digital machine which functioned 
in the serial binary mode, the pulse repetition fre- 
quency being 40 kilocycles and the word length 40 
binary digits. The main storage for both numbers 


and instructions was a magnetic drum having 64 
tracks, each of which held 16 words. Besides being 
able to perform all four arithmetic functions auto- 
matically the machine could convert to and from 
the binary scale for any normally used scale of 


notation. 


The input was by standard punched cards and 
both a printing mechanism and a card punch were 
provided for the output of results. The machine was 
constructed in four parts: the electronic unit, 
which contained about 1,100 thermonic valves; 
the operating console, providing manual —_ 
and a visual display of the course of calculation; 
tabulator which provided both punched card _ 
facilities and the printed output; and the caré- 


punching output mechanism. 
A programme-controlled computer, 
which was presented by Mr. E. J. © 


Mr. R. P. B. Yande'l, had been designed { 
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high tol nce components. As the amount of 
input an: output data might be high it was decided 
‘o opera’. throughout with numbers in sterling or 


decimal | *m. In spite of the low pulse frequency 
the opers'ing speed was quite high. Words were 
stored oO & magnetic drum with a capacity of 160 
30-digit words on four tracks. Further tracks were 
ysed for ‘nput and output storage. Six one-word 
immediat: access stores were provided on the drum 
and there was also “ flip-flop” storage for control 
information. Input and output were by punched 
cards, the card speed being normally 120 cards per 
minute. 

A detailed account of an electronic calculator for 
punched-card accountancy was given in a paper by 
Mr. L. Knight. This machine, which contained 
about 900 valves, had relatively few basic circuits, 
would read numbers off a card, calculate new infor- 
mation from these and punch the answers back onto 
the same card. About 100 cards per minute could 
be handled. It could add, subtract, multiply and 
divide in both the decimal and sterling notations 
and could be easily pre-set to perform any sequence 
of these operations. The sequence could be modified 
by special instructions on the card or as the result 
of a step in the calculation. 


MANCHESTER COMPUTER, MARK II 


The Mark II digital-computing machine now 
operating in the Computing Machine Laboratory of 
Manchester University was dealt with by Mr. T. 
Kilburn, Mr. D. B.G. Edwards and Mr. G. E. Thomas. 
Mathematical experience with the prototype machine 
(Mark 1), which was put into operation in 1951 
indicated that improvements were desirable and 
possible in three directions. An increase in the speed 
of computation would increase the total amount of 
computation performed in a given time and would 
make it possible to solve some “* real ” time problems, 
notably in weather forecasting. The provision of a 
floating-point accumulator would make the machine 
easy to programme and thus contribute to the overall 
efficiency. Moreover, a further increase in speed 
would follow for those problems in which floating 
point operation was required. Although the Mark 
| machine had had a good reliability record a decrease 
in size should reduce the labour of servicing and 
improve the efficiency. 

It was therefore decided that a new machine should 
be built to incorporate these three items, but that the 
large capacity-backing up store in the form of a 
magnetic drum should be retained, together with the 
B-modification facility, which would be extended. 
Economy would be achieved by new engineering 
design techniques and logical improvements, e.g. in 
the method of fast multiplication. 

In many respects the requirements of an increase in 
speed and a reduction in the labour of servicing 
conflicted, but the main conflict which was between a 
completely serial machine on the one hand and a 
completely parallel machine on the other, was, 
however, resolved by operating the control and 
accumulator sections in a serial manner at one 
megacycle to give a basic increase of ten in speed. 
Thus a high-speed store was required to provide and 
accept serial information at a digit repitition rate of 
one megacycle per second with immediate access. 


CATHODE RAY ACCESS STORE 


_The available types of immediate-access store 
limited the choice to the cathode-ray tube type or a 
Magnetic core matrix type and both had a practical 
upper limit of operating speed of about 100 kilocycles 
per second. A cathode-ray tube store of 10,000 
digit capacity was adopted for the Mark II computer, 
though precautions were taken to permit both an 
extension of storage capacity to 40,000 digits and a 
rapid conversion to magnetic core storage, if desired. 
The main store thus consisted of ten cathode-ray 
tubes operated in parallel at a recurrence frequency of 
100 ktlocycles, the ten outputs or inputs being 
combed to give, or accept, serial information along 
Single channels at a digit frequency of one mega- 
cycle. By this combination of serial and parallel 


— n, speed and economy were achieved simul- 
ie ly. 


OUSTIC-DELAY-LINE CALCULATOR 


ew '. A. Tempel described an acoustic-delay-line 
tlec' uc calculator which was designed to perform 
- ing and other calculations. It was capable 


, rming addition, subtraction, multiplication 
anc ivision. It received information from a 
pun d card, performed the required calculations 
™ iched out the answer on the same card. 


i alculator was divided into: the arithmetic 


uni clay-line store, control unit and input/output 
Syst The information -to be operated on was 
‘rar red from a punched card through the input 
Sys’ to the store. It was then fed as required to 


the arithmetic unit where the decimal calculations 
were performed. The results were fed back to the 
store and then through the output system back to 
the card. A Hollerith punch was used as the input/ 
Output organ, the “read-in” and “ read-out” 
processes Occurring simultaneously. While informa- 
tion was read out from the first card new information 
was read in from the second card. Calculation then 
took place in a fixed time of 85 milliseconds before 
information was read out on to the second card and 
read in from the third card. After each transfer 
of information was completed, the punch carried a 
signal to the electronic unit, which then began to 
calculate. 

The calculator store has a capacity of 23 words 
consisting of a 10 digit decimal number. A long 
delay-line store accommodated 20 words of informa- 
tion. Three one-word delay-line stores contained the 
remainder. The circuit elements were few, the most 
important being the trigger circuits, binary adders, 
pulse and direct-current gates, inverters and pulse 
stretchers. The main features of the machine were 
ease Of programming, low-power consumption, low 
cost of production and facilities for easy servicing. 

A number of short contributions were also presented 
at these sessions. Mr. M. P. Barnett described 650 
and 700 series computers and Mr. A. Johnston the 
400-405 series. Information on the Pegasus, Edsac 
II, Nicholas, Ace and Imp computers was also given. 


THE ROLE OF THE TRANSISTOR 


The General Session on Thursday morning, April 
12, was devoted to a consideration of four papers on 
the part played by the transistor in computer design 
and construction. 

The first by Mr. E. H. Cooke-Yarborough, 
Mr. R. C. M. Barnes, Mr. J. Stephen and Mr. G. A. 
Howells described a small digital computer, which 
had a magnetic drum store and used some 330 
transistors as the only active circuit elements. The 
* logical *’ design of this machine was unusual, as it 
involved the interleaving of the digits of numbers 
stored on the drum. This permitted three-address 
operation, all three addresses being on the drum; and 
called for relatively little storage capacity external 
to the drum. The time taken to perform individual 
operations was rather long, both because the basic 
pulse frequency must be low to avoid hole-storage 
effects in the germanium and because the conventional 
high-speed storage arrangements were difficult to 
apply. These disadvantages had, however, been 
minimised by the use of principles designed for a 
storage system with a long access time. 


INTERLEAVED DIGIT COMPUTER 


In a second paper, Mr. R. C. M. Barnes, Mr. G. A. 
Howells and Mr. E. H. Cooke-Yarborough dealt 
with transistor circuits for an _ interleaved-digit 
computer. These had been developed from earlier 
transistor circuits used as computer elements, and 
a description was given of various gating circuits, 
which formed the standard elements from which a 
digital computer had been constructed. The appli- 
cation of these standard circuits to the arithmetic 
unit of the computer was illustrated by two examples: 
an adder of unusual logical design to suit the inter- 
leaved-word storage system and a multiplier system 
which formed the signed products of two 31 digit 
binary words in six-word times. 

The authors pointed out that the use of gating 
circuits containing a storage condenser appeared to 
offer several advantages. Functions, such as short- 
term memory and revisal, could be performed which 
would be difficult to achieve with gates using only 
diodes and resistors. Although the computer was 
only an experimental model it was proposed to put it 
into regular use in that form. It had already 
performed numerous self-checking programmes, 
which had been prepared to test it. 

An interleaved-digit magnetic drum store for a 
transistor digital computer was the subject of a 
paper by Mr. J. H. Stephen and Mr. E. H. Cooke- 
Yarborough. In this it was shown that it was possible 
to design and operate a magnetic drum store function- 
ing at a basic pulse rate of 58 kilocycles per second 
using transistors as the only active circuit com- 
ponents. The store had been integrated with the 
experimental digital computer using transistors, 
dealt with above, and the complete system executed 
complex test routines for hours without error. 

The design required the interleaving of the digits 
of the words, an arrangement which made many 
words on the drum available concurrently and there- 
fore permitted economical three-address operation. 
The working store had a capacity of 420 words, 
including a regenerative loop which was necessary 
for temporary storage, since not all the words were 
available concurrently. The proposed main store, 
which would be relay-selected, had a capacity of 
16,384 words. 

The design of a prototype transistor digital com- 
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puter and a full-scale machine was described by 
Mr. T. Kilburn, Mr. R. L. Grimsdale and Mr. 
D. C. Webb. These machines were the result of a 
decision to build a relatively small and economic 
equipment at the same time as the large-scale 
digital-computing machine, Mark II, of Manchester 
University. Initially, thermionic valves were to be 
used throughout, reduction in size being obtained 
primarily at the expense of operating speed. Towards 
the end of 1952, point-contact transistors were 
becoming available in sufficient numbers and their 
use proving to give still further economy, the project 
took the final form of a transistor/magnetic drum 
computer. 

The general arrangement of the two machines was 
similar and both employed a magnetic drum for the 
main and auxiliary stores. The latter were provided 
by regenerative tracks, or revolvers, which had 
reading and writing heads spaced by a distance 
equivalent to one, two or eight word periods. The 
output of the reading amplifier was connected 
through a gate to the writing amplifier and the 
track operated as a delay-line type of store. 

Point-contact transistors were used principally 
as pulse amplifiers and staticisors and for wave-form 
generation. In the pulse amplifier the transistor 
Operated as a two-state circuit. It was turned on 
by a digit pulse and re-set at the end of each digit 
period by a regular clock wave form with a pulse 
repetition frequency of 125 kilocycles. Point-con- 
tact diodes were used to perform the logical operation 
and for gating. Two-static circuits employing single 
transistors were also used for the staticisors and for 
the wave form generation units. A pseudo two- 
address code was used in both machines. Both the 
address operand and the address of the next instruc- 
tion were specified in each instruction to permit a 
reduction in the access time by optimum coding. The 
full scale machine had an eight-word B-register, 
which might also be used as a rapid-access number 
store and an automatic multiplier. 


INPUT AND OUTPUT PROBLEMS 


On Thursday afternoon three papers were presented 
on input and output, including analogue/digital 
conversion. In one of these Mr. F. Beckett described 
apparatus which accepted pulse signals representing 
11 digit binary numbers and from these generated 
voltages proportional to the magnitude of the 
numbers. The output voltage was available for 
display for at least 400 microseconds within 700 micro- 
seconds of the number being fed in. Re-setting 
occupied a further 300 microseconds and the appa- 
ratus worked continuously on a 1-4 millisecond 
cycle. The conversion took place in two stages. 
In the first, a time analogue of the number was 
generated by a crystal-controlled binary counter and 
in the second a linear time base produced a voltage 
proportional to this time interval. The apparatus 
was in use on a data-processing project where it was 
necessary to set up a de-coder which would obtain 
from information coded in digital form an analogue 
of the digitally coded quantities. 

Remote position control and indication by digital 
means were dealt with by Mr. W. S. Elliott, Mr. 
R. C. Robbins and Mr. D. S. Evans, who pointed 
out that in some applications, for example on an 
accurate radar equipment, it was desirable te convert 
the angular setting of a shaft to digital form with 
high accuracy. For this purpose a master binary 
disc was made photographically on a dividing engine. 
A photographic copy of this disc was then coupled 
directly to the shaft whose setting was to be measured 
and was scanned to produce a digital signal represent- 
ing the shaft angle or a function thereof. 

A number of convertors were made with scales sub- 
divided to give an accuracy of the order of one minute 
of arc. They were used under conditions of severe 
vibration and exposure and amply demonstrated the 
principle of the high accuracy binary dise. A follow- 
up servo-mechanism was also made in which one 
shaft followed another by a digital link to an accuracy 
of one minute of arc. The limitation of accuracy was 
in the production of the binary discs. The master 
pattern could be subdivided and the photographic 
emulsion had angle resolution, but further work was 
necessary on the avoidance of small blemishes in 
the photographic processes. 

The papers presented at the specialist sessions, 
which were held simultaneously with the general 
sessions included, under the heading of numerical 
analysis, one on the method of Lanczos for calculat- 
ing the latent roots and vectors of a real symmetric 
matrix, On programme strategy and on the solution 
of non-linear heat-conduction problems. The design 
of operational codes for automatic computers was 
also considered and an automatic floating address 
system was described. 


The complete proceedings of the Convention are 
to be published in su tary issues of Part B 


of the Proceedings of the Institution. 





AAD Lt STARR NG ESN ARB RO EADS IE Cas 8! LIBRE ATARI 


AR A ME ates be 


weiss 








i 
} 
/ 
| 
} 
| 








' 
} 
} 
‘ 
’ 
, 








240 
Book Reviews 


CHEAP PERSONAL 
TRANSPORT 


The History and Development of Cycles as Illus- 
trated by the Collection of Cycles in the Science 
Museum. Part I: Historical Survey. By 
C. F. Caunter. Science Museum, South 
Kensington, London, S.W.7, and H.M. Station- 
ery Office, Kingsway, London, W.C.2. (4s.) 

Of all the countless applications of man’s ancient 

invention, the wheel, none is perhaps better 

known than the bicycle; certainly none is more 
obvious. The bicycle has had a considerable 
influence on the history of the human race in 

the last 80 years or so, and to-day about 12 mil- 

lion machines are in use in this country alone, 

while very many millions more are used through- 
out the world. 

The possibility of constructing vehicles pro- 
pelled by human muscular effort was considered 
in ancient times, but no developments are 
recorded. Such vehicles were. however, known 
in the Middle Ages, and from the Seventeenth 
Century onwards several were made, to be pro- 
pelled either by the hands or feet. All these 
vehicles were carried on four wheels, and they 
can only be regarded as the ancestors of the 
bicycle, the first true example of which appeared 
in 1791 in France. This machine was propelled 
by the rider thrusting at the ground alternately 
with his feet, but as it could not be steered it was 
of little practical use. It did, however, demon- 
strate the fact that a two-wheeled machine could 
be balanced easily, and it was capable of con- 
siderable speed. 

In 1817 Charles, Baron von Drais de Sauer- 
brun, of Mannheim, produced his ** Draisienne,”’ 
which had a wooden frame and a steerable front 
wheel; it was still propelled by thrusting at the 
gound with the feet, but it was in all respects a 
much more practical vehicle and it was adopted 
widely, particularly in France, England and 
Germany. By about 1836 the Draisienne or 
hobby-horse was out of fashion, and for some 
years the history of the development of the cycle 
is somewhat obscure. Tricycles and quadri- 
cycles were built, and it seems likely that experi- 
ments with the bicycle were continued. 

A pedal-propelled bicycle, the first of its kind, 
was invented by a Scotsman, Kirkpatric Mac- 
millan, in 1839, and by about the year 1860 ideas 
on the subject began to settle down. From that 
time onwards the pedal-propelled bicycle was an 
object of considerable interest, and its develop- 
ment was more rapid. The principal machine of 
the 1860’s was the velocipede, or, as it was 
known in this country, the * boneshaker,”’ which 
was similar to the hobby-horse in appearance but 
was propelled by mans of pedals on the steerable 
front axle. It was developed vigorously in 
France, the country of its origin; in fact France 
was years ahead of any other country in the cycle 
field when the Franco-Prussian war of 1870 
brought her activities to an end. 

By this time the British cycle industry was 
active, particularly in Coventry, where the 
Coventry Sewing Machine Company had taken 
an order for 400 boneshakers for export to 
France. The Franco-Prussian war interfered 
with the firm’s plans, and it was decided to 
develop the home trade instead. The sewing 
machine concern, its name changed to Coventry 
Machinists Company in accordance with its new 
activities, went ahead rapidly, and the British 
cycle industry expanded, some well-known names 
now coming into prominence; these included 
Rudge and Humber, and in particular J. K. 
Starley, who was responsible for many important 
design improvements. 

The industry then entered a period in which 
lighter construction, with a consequent reduction 
in physical effort on the part of the rider, was 
prominent. The most popular machine in the 
decade beginning in 1875 was the “ ordinary,” 
or * penny-farthing.”” By comparison with the 
crude and heavy boneshaker, which it superseded, 
it showed a great advance in design, though its 











Two stages in the development of the bicycle: 
the hobby-horse of 1818 and J. K. Starley’s Rover 
safety bicycle of 1885. 


appearance was curious by present-day standards. 
The principle disadvantage of the ordinary cycle 
was that it demanded considerable skill on the 
part of the rider; its centre of gravity was high, 
and a fall from it could be unpleasant, to say the 
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Success and Failure in Industry: A Psychomedical 
Study. By Dr. M. R. VAN ALPHEN DE VEER. 
Van Gorcum and Company, N.V., Assen, 
Netherlands. (13.50 Dutch florins., 


For many years now, at least since the results 
of the work of Elton Mayo at the Western Electric 
Company's Hawthorne Works were published, 
more and more attention has been paid to the 
psychology of the worker in industry. It has 
been increasingly realised that the industrial 
situation, particularly in large-scale industry, is 
an “unnatural” one, in that it has developed 
rapidly during the last century and a half from 
forms of social organisation that had persisted 
with relatively little change for thousands of 
years. The impact of industrial life on man has 
therefore been examined from the point of view 
both of its effect on his individual personality 
and on his relationship to his work and co- 
workers. 

Dr. van Alphen de Veer is deputy-director of 
the Health Centre of Philips Industries at 
Eindhoven which is charged with the curative, 
preventive and constructive care of the health 
of 30,000 employees and their families. It 
provides many opportunities for the study of 
the relationship of the individual to his work 
situation, and one result was the discovery 
that approximately 40 per cent. of a random 
sample of 300 employees showed symtoms of 
psychic or psychosomatic disorders as_ the 
consequence of maladjustment to their surround- 
ings either in industry or the home. In an 
endeavour to find the causes of this phenomenon 
detailed studies were made of the lives and 
personalities of 30 employees, drawn from all 
ranks, of whom half were failures and half were 
enjoying successful careers and the results are 
contained in this book. The studies made of 
these individuals were very thorough indeed, 
and the varied methods and tests employed are 
not easy for a layman to understand. 

Broadly, this approach is concerned not only 
with the scientific method which makes use of 
objective data, but also with the data supplied 
by phenomenological psychology, which tries 
to discover, in the author’s words, ‘* whether, 
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Parallel with the various developr nts in pon 
design there have been many chan 


es in detail, 
some of them very important. Th ntroduction 
of the ball bearing and the pneumatic tyre, for 
example, are both essential steps in the develop- 
ment of the cycle. Accessories and fittings 
such as lamps, speed gears and brakes, have also 


undergone many changes before a: riving at the 
present stage of development, and these changes 
like the history of the basic machines them. 
selves, are reviewed in considerable detail in 
this Science Museum book. 

Literature on the history of the bicycle is far 
from abundant, and the present work brings 
together in a concise and readable form much 
information which it would not be easy to obtain 
elsewhere. It is very well illustrated with repro- 
ductions of photographs, and there is just 
sufficient condensation in the whole work to 
bring it to a reasonable size and price without 
sacrificing any of the essentials. A useful 
bibliography is provided, and there is an index 
which is quite extensive, but would be improved 
by a little more coross-indexing and a few more 
entries. It would also be a help to the reader if 
direct textual reference were made to illustration 
numbers; as it is, an illustration of a particular 
machine mentioned in the text must be sought by 
looking through the plates. 


SQUARE HOLES 


in a given situation, the individual is able to 
realise himself, i.e. (according to existentialist 
anthropology) does the individual, standing in 
the world of industry, show the affective disposi- 
tion of openness toward the world and will he 
by a true association with this world be able 
to reach toward the future in an ever increasing 
realisation of his true self.” 

In practice an attempt was made to answer 
four questions: (1) Does industry show certain 
conditions that may cause adjustment disorders? 
(2) Are there certain people who are predisposed 
toward adjustment disorders? (3) How is it 
that under apparently similar conditions some 
people are a success and others a failure? 
(4) How may adjustment disorders be prevented? 

It cannot be said that the results are very 
startling to anyone who has followed the recent 
work of industrial psychologists and psychiatrists. 
By comparison with the adjusted group, the non- 
adjusted had unsatisfactory family backgrounds, 
with bad parental relationships; they were out of 
harmony with their surroundings and found 
difficulty in facing up to reality. By and large 
the non-adjusted felt menaced by the outside 
world and lacked vitality to deal with it. Most 
of these characteristics, which determined 
success or failure, were symptoms of which an 
employer could take account but which he 
could do little to relieve. On the other hand, 
management and personnel departments have 
an important mission to fulfil in recognising 
and preventing adjustment disorders and this 
can be helped by co-operation with the factory 
medical and psychological departments m 
selection and promotion. 

The book concludes with a discussion of the 
extent to which adjustment disorders “'¢ inherent 
in the nature of industrial condi'‘ons peel 
selves, although the author adm: that 
available material is insufficient t provide a 
complete answer. Among possib! nfluences 
the first is the time factor—the rigid: f ae 
and finishing times and the work — ycle; 
second is the inability of the individu: © expand, 
to justify his existence and mainta: sense of 
freedom: the third involves the fF bility 
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choice © work, the scope for self-development 
and, or the other hand, the increasing mechan- 
isation. specialisation and monotony of work. 
While .echanisation may reduce the need of 
human physical energy and this may be an 
advant« ve, it is also a fact that for many muscular 
persons the need to utilise the muscular strength 
is essential to their physical and psychic well- 
being. aie i 

The author’s conclusion is that the direction 
in which industry is developing is not favourable 
to the growth of the individual except at the 
higher levels or in development and research. 
The only way to overcome these factors in large- 
scale industry is by good management and in the 
promotion of satisfactory personal relations. 
The question the author leaves unanswered, for 
reasons apparent in the results of the studies 
themselves, is whether it is the nature of industrial 
society or of man’s inheritance itself which 
prevents him achieving this goal. 


INDETERMINATE FRAMES 


Analysis of Structures: The Analysis of Statically- 
Indeterminate Structures by the Deformation 
Method. By M. SMoLIRA. Concrete Publica- 
tions, Limited, 14 Dartmouth-street, London, 
S.W.1. (18s.) 


The analysis of statically indeterminate or 
redundant structures is based on simultaneous 
satisfaction of the conditions of equilibrium and 
those of compatibility of strains or deformations. 
The formal method of setting-up the two sets 
of conditions from first principles is now rarely 
used, because various convenient devices for de- 
riving the relevant final equations in general (e.g. 
energy methods) or for particular kinds of 
structure (e.g. slope-deflection methods for rigid- 
jointed structures) have been evolved during the 
last 100 years. In recent years, attention has been 
concentrated on methods which avoid the explicit 
use of simultaneous equations, for example, 
moment distribution and the more general— 
though allied—method of relaxation of con- 
straints. And now the programming of digital 
computers for structural analysis has revolution- 
ised the process for complicated structures, the 
only manual activity involved is that required 
for the preparation and input of data. 

Viewed against this background, Dr. Smolira’s 
book, the purpose of which, he states, is “* ... to 
give in handy form time-saving methods of 
analysing continuous frames. . . ’’, appears to be 
of a reactionary nature. It deals with what is 
the inversion of the slope-defiection method 
for rigid-joined frames in which only flexure of 
members is significant. Instead of beginning by 
setting-up the equations of equilibrium in terms 
of angular deformations, the equations of 
compatibility of angular deformations are derived 
in terms of the loads and internal bending 
moments (using flexibility coefficients). These 
equations are then solved simultaneously, taking 
account of the conditions of equilibrium. The 
Process is called the ‘* deformation method ” by 
the author but the principle of the method is 
not new, because for analysis of any statically 
indeterminate structure there are always the two 
Possible approaches. Using this method the 
fina! simultaneous equations are often set up 
rather more easily than by the slope-deflection 
method, though they are usually more numerous 
if th number of displacements of joints is less 
than ‘he number of redundancies. 

ln he five chapters of the book the author 
app the method to statically indeterminate 
bea: systems, portal frames with pinned feet 
anc in rings, continuous frames with pinned 
feet ierendeel trusses, and the determination of 
€qu' ons of influence lines. 

’ indamental weakness of the book is what 
see! to be an attempt to distract attention from 
or 1 to disguise the conditions of equilibrium 
of | -es and moments, which, as stated above, 
are vital for this as any other method of 
an. s. The conditions for the equilibrium of 
Mo ats at the joints are used by the author in 
his iting of the compatibility equations, and 





additional equations are obtained by considering 
“ shearing conditions” with reference to the 
horizontal components of the applied loads and 
the horizontal reactions at the column feet of 
frames. Unfortunately, vertical reactions appear 
to be ignored completely at the expense of errors 
in the so-called shearing conditions when the 
columns are inclined (e.g., page 35 equations 82, 
and page 43 equations 95); furthermore, the 
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shearing conditions for Vierendeel trusses with 
inclined chords (chapter IV) are incorrectly 
written. 

The book is quite well designed and the 
diagrams are clear, and there is no doubt that 
some readers will find it novel and stimulating. 
But its faults make it difficult to recommend the 
work for use by students and others who may not 
be able to discern its shortcomings. 


CREDIT FOR A GOOD CROP 


Atom Harvest. By LEONARD BERTIN. Secker 
and Warburg, Limited, 7 John-street, London, 
W.C.2. (20s.) 

In his Report on the Atom Mr. Gordon Dean, 
former chairman of the U.S. Atomic Energy 
Commission, wrote: ‘* Under no circumstances 
can it be said that the atom is a native-born 
American. The most that can be said is that 
it is an immigrant of mainly European lineage 
that has taken out its first papers here.” Mr. 
Bertin here sets down the names of those 
European scientists who provided the theoretical 
background to the most influential techno- 
logical development the world has so far known, 
and he describes in breezy, journalistic fashion, 
with many sketches of the personalities involved, 
the history of Britain’s own achievement in the 
ten years which passed from the end of the war 
when we had nothing at all to the Government 
announcement to spend £300 million on reactors 
for the generation of electricity. 

He clearly feels very bitter about the breakdown 
in full co-operation which occurred in 1942 
when the Americans decided to restrict exchange 
of information to individuals who needed it 
solely in the furtherance of the war effort. This 
amounted to a refusal to hand over any “* know- 
how ” about the technological problems involved 
in the design of reactors, and the production 
of fissile material, and forced Sir Winston 
Churchill to sign the Quebec Agreement which 
left to the discretion of the President of the 
United States the degree to which information of 
value for industrial purposes should be disclosed 
after the war. In the event the McMahon Act 
prevented any information being passed over at 
all, and the rest of the world—allies and enemies, 
members of the free world and iron curtain 
countries alike—had to start from scratch. 

However, the fact that this new technology 
was based on the published discoveries of half 
a century, made by scientists in a dozen different 
countries, meant that any country with an 
advanced engineering industry which could 
afford the gigantic resources required could build 
an atomic energy industry and make atomic 
weapons, although this was not acknowledged 
until the Geneva Conference last year when the 
barriers to knowledge at last began to come 
down. 

It is often forgotten what a large part French 
scientists played in this development. They 
were the first to take out patents for chain- 
reacting piles before the war and a large number 
of them were smuggled out of France in 1940 
together with 36 gallons of heavy water. These 
scientists, together with the many Jews Hitler 
drove from Germany and Mussolini from Italy 
and scientists who later escaped from other 
occupied territories, joined their British and 
American counterparts in the research work 
which finally led to the first atomic bomb and 
all that has followed from it. This appears to be 
a supreme example of the oft-stated fact that 
Europe excels in pure research and lets America 
reap the rewards in industrial development ; 
and yet the achievement of the relatively small 
group of engineers who, starting in the difficult 
conditions of Britain immediately after the war, 
brought our programme to fruition is beyond 
compare and Mr. Bertin has done well to give 
to so many of them by name the credit which is 
their due. : 

It is no doubt strictly true that, given the 
necessry data by the physicists and chemists, 
design and construction of reactors, of plants 
for the reduction of uranium ore and for the 
separation of fissile material, is straightforward 


engineering work which only needs adequate 
resources to carry it out, but the mind of the 
average engineer boggles at the problems that 
had to be solved and the risks that had to be 
taken, if the Monte-Bello explosion was to take 
place within the time limit set for it. Of the 
13 men who first met at Risley to start the 
production division only one, who had been in 
Canada, knew anything about atomic energy. 
The design of the plutonium extraction plant at 
Windscale worth £20 million had to be done on 
the basis of experiments with 0-025 gramme of 
plutonium and without the construction of a pilot 
plant. The first big experimental reactor Bepo 
consisted of a cube of graphite of a hardness 
never previously machined, containing 28,000 
blocks, and the whole had to be assembled 
within a tolerance of 0-015 in. 


The uranium separation plant had to be 
designed to operate under conditions of cleanli- 
ness, automatic control and safety unheard of 
in plants of such a size. The correct behaviour 
of employees while working under these con- 
ditions, where a single mistake could ruin the 
process or cause appalling injury from radio- 
activity, had to be carefully built up. At 
Windscale this was done by building a “ mock- 
up” plant, manufacturing ammonium nitrate 
and pretending that it was radioactive. It was 
then operated and maintained under these 
simulated conditions. Above all it has been a 
human achievement owing a great part of its 
success to the quality of human relations built 
up by the men who were the leaders of its 
several divisions. 

What of the future? The Atomic Energy 
Authority and the Government have a difficult 
choice to make. The official programme is still 
to build a number of reactors of the Calder Hall 
type—popularly known as “ Model T.” Because 
of our urgent need for more sources of energy 
and because these plants can be easily duplicated 
at reducing costs so as to generate electricity at 
a cost comparable with coal or oil-burning plants, 
it is argued that we should concentrate on them. 
On the other hand, the gift of the United States 
to other countries of enriched uranium may 
enable them to jump ahead in the design race 
to the detriment of our export chances. The 
question must to some extent depend on the 
availability in this country of fissile material 
which is a closely guarded secret. Mr. Bertin 
attempts some calculations about this and arrives 
at the conclusion that the yearly production rate 
of plutonium at Windscale alone is sufficient for 
more than 50 bombs and this takes no account 
of the production of Uranium 235 at Capenhurst. 
It looks as if the situation ought shortly to be 
reached where some of this material could be 
made available for use in more efficient reactors. 

There is a danger that research and develop- 
ment work and the design of experimental 
reactors may be held back by the shortage of 
trained staff and, in particular, design engineers. 
Some of these are now being attracted to the 
four combines which have been formed by private 
industry to manufacture plants. It would be a 
tragedy if the history of the aircraft industry 
were to be repeated and too few people be 
spread too thinly over too many projects. It 
would appear that the right policy is for the 
A.E.A. to concentrate on the research and the 
development of new types of reactor and for _ 1 
firms to concentrate on construction. The 
decisions to be taken are of such magnitude 
and will have effects over such a long period 
that they compel consideration at the highest 
levels of policy making. 
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NEW BOOKS 


Some of the books noticed here are selected for 
extended review in ENGINEERING. 


of the Seventh British Electrical Power 
Convention, 1955. British Electrical Power Con- 
vention, Eastcastle-street, London, W.1. (12s. 6d.) 


This is a complete account of the proceedings at the 
seventh British Electrical Power Convention, held 
at Brighton last year, including the Presidential 
Address (by Sir Harry Railing), the papers read 
and the discussion thereon. The annual report of 
the Council and a list of delegates and visitors 
attending are also included. 


Electrical Trades Directory, 1956. The Electrical 
Journal Blue Book. 74th edition. Benn Brothers, 
Limited, Bouverie House, 154 Fleet-street, London, 
E.C.4. (63s.) 

The seventy-fourth edition of this well known 
reference book contains some 65,000 entries 
under the headings of manufacturing and other 
companies ; merchants, exporters, importers, 
agents and patent agents, electrical installation 
contractors, wholesalers and distributors; twenty- 
seven different categories of engineers; information 
regarding electricity supply and transport; institu- 
tions, societies, colleges, schools and _ institutes; 
Government and municipal departments; personal; 
products and materials; and trade names. The latter 
includes more than 5,700 names of patented and 
branded articles, accompanied by the names of the 
makers. Four major groups of manufacturers 
undertaking the production of nuclear power genera- 
ting plant and equipment are listed. 


The British Shipbuilding Compendium. The Buyers’ 
Guide to British Shipbuilding, Marine Engineering, 
Repairing, Ship and Shipyard Equipment. Sixth 
edition. The Shipping World, Limited, Effingham 
House, Arundel-street, London, W.C.2. (20s.) 

The prime purpose of this book is to list the British 

companies which supply the various materials and 

items of equipment that go to makea ship. In order 
to provide a complete book of reference to the ship- 
building and allied industries, shipbuilders and ship 
repairers are also included. This edition also 
devotes a separate section to shipyard equipment. 

An alphabetical index to firms is given at the end 

of the book. 


The following reports may be obtained from the British 
Electrical and Allied Industries Research Association, 
Thorncroft Manor, Dorking-road, Leatherhead, 
Surrey: 

The Effect of Dipoles on Electric Strength. 
H. Perzer. No. L/T320. (7s. 6d.) The report 
produces evidence showing that experimental 
findings about the intrinsic electric strength of 
high polymers can be explained by the influence of 
dipolar groups on electron scattering, if the 
dipoles are assumed to scatter independently. 

Improvement of Line Regulation by Series Capacitors. 
By S. SILBERMANN. No. Q/T128. (12s.) The 
report gives methods of calculating the performance 
of capacitors connected in series with overhead 
transmission lines with a view to improving the 
regulation. The advantages and disadvantages 
of the method are discussed. 

Corrosion of Internal Tank Surfaces in Non-Con- 
servator Transformers. By Waters. No. 

/T130. (10s.) A summary of the existing 
knowledge on the corrosion of the internal surfaces 
of transformer tanks, based on replies to a 
questionnaire issued to manufacturers and users 
of transformers. Experience seems to indicate 
that where acidity is not due to excessive tempera- 
tures, the cause must be sought in the presence of 
powerful catalysts in the oil, usually as part of the 
materials making up the transformer. Suspicion 
seems to rest upon the varnishes which are used 
for impregnating the windings, particularly when 
they are not completely covered or when all the 
solvent has not been removed. 

The Effects of Dissolved Gases in the Design and 
Operation of Oil Immersed Transformers. By 
M. R. Dickson. No. Q/T139. (18s.) A review 
of the published information on the solution of 
gases in transformer oil with their effects on the 
properties of the oil. 

Station Protection by a Length of Cable. By R. 
Davis. No. S/T62. (15s.) An attempt to assess 
quantitatively the performance of a cable (con- 
nected between a terminal station and overhead 
line and my as a surge protective device), 
in reducing the frequency and severity of over- 
voltages produced by lightning discharges to the 
overhead system. 
idge for the Measurement of the Admittance of 
Electrical Insulation at Very-Low Frequencies. 
By G. Mote and D. C. G. SmitH. No. V/T116. 


By 


oe 


(12s. 6d.) Anew form of bridge network in which 
the criterion of balance for measuring insulation 
admittance at very low frequencies is that the 
voltage across two of its branches are in quad- 
rature. The bridge thus measures the shunt 
capacitance and shunt conductance of insulation 
independently, with one side solidly earthed. It 
is suitable for testing specimens of capacitance 
from 10 picofarads to 1 microfarad over a 
frequency range from 50 megacycles to 150 cycles 
and has a specimen lead 30 ft. long. 


The Principles of Argon-Arc Welding Aluminium. 
Prepared by P. T. Houtpcrort. British Welding 
Research Association, 29 Park-crescent, London, 
W.1. (2s. 6d.) 

The first of a series of booklets on the argon-arc 

welding of aluminium and its alloys deals with the 

principles of the process and gives an account of the 
essential features of argon-arc welding and its 
practical use and application. Among the subjects 
covered are: keeping the arc going, balancing the 
current Output, the correct arc length, handling the 
tiller rod, and argon economy. A bibliography of over 
60 references is included. 


Shop Mathematics. By CLAaupe E. Stout. John 
Wiley and Sons, Incorporated, 440 Fourth-avenue, 
New York 16, N.Y., U.S.A. (3.75 dols.); and 
Chapman and Hall, Limited, 37 Essex-street, 
London, W.C.2. (30s.) 

This book has been designed to give the student or 

shop employee those fundamentals of mathematics 

essential to his work. It is arranged in four parts 
to meet the needs of a training programme for 
machinists, tool and die makers, and pattern makers. 

Basic principles of arithmetic, algebra, geometry, 

trigonometry, logarithms, and the slide rule are 

included, together with many valuable applications. 

Emphasis upon accuracy of computations is stressed 

throughout. Methods of checking most operations 

are given. 


Refining Antimony by Electrodeposition and by 
Distillation. By R. R. RoGers and R. A. CAMPBELL. 
Technical Paper No. 11. Department of Mines and 
Technical Surveys, Mines Branch, Ottawa, Canada. 
(25 cents.) 

The research described in this Technical Paper was 

undertaken to supply a quantity of high-purity 

refined antimony to the Physical Metallurgy Division 
of the Mines Branch. The authors refined antimony 
on a large laboratory scale by distillation, electro- 
deposition, and a combination of these two methods. 

The best grade of material produced contained 

99-894 per cent. of antimony, and, in addition, a 

considerable amount of new information regarding 

the metallurgy of antimony was obtained during 
these experiments. 


Plastics for Corrosion-Resistant Applications. By 
RAYMOND B. SeyMouR and ROBERT H. STEINER. 
Reinhold Publishing Corporation, 430 Park-avenue, 
New York 22, N.Y., U.S.A. (7.50 dols.); and 
Chapman and Hall, Limited, 37 Essex-street, 
London, W.C.2. (6Us.) 


The aim of the authors of this work is to supply 
engineers with the data necessary to select the plastic 
most fitted for use in a particular corrosive environ- 
ment. The subject matter is divided into five main 
sections respectively entitled: general information on 
plastics, plastic materials of construction, thermo- 
plastic applications, plastics in masonry construction, 
and plastics selection guide. Wherever possible, 
information regarding the chemical resistance of 
coatings, linings, pipe, and reinforced or thermoplastic 
Structures are compared in tabular form to enable the 
most suitable material to be chosen. 


Boiler Plant Technology. By R. L. BaATLey and 
E. GorDON Barser. Third edition. Sir Isaac 
Pitman and Sons, Limited, Pitman House, Parker- 
street, London, W.C.2. (25s.) 


This book embodies the results of research made 
co-operatively by an engineer and a chemist, and is 
designed to appeal to those interested in obtaining 
and maintaining the maximum operating efficiency 
in the boiler plant under their control. In the 
present edition a number of recent developments 
have been taken into account, a chapter on automatic 
boiler control has been added and one on refractories 
has been deleted. A good deal of revision, especially 
= regards materials ot analysis and testing, has taken 
place. 


The History and Development of Cycles as Illustrated 
by the Collection of Cycles in the Science Museum. 
Part I: Historical Survey. By C. F. CAUNTER. 
Science Museum, South Kensington, London, S.W.7, 
and H.M. Stationery Office, Kingsway, London, 
W.C.2. (4s.) (Reviewed on page 240.) 


Success and Failure in Industry: A Psychomedical 
Study. By Dr. M. R. VAN ALPHEN DE VEER. 
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Van Gorcum and Company, N.\ 
lands. (13.50 Dutch florins.) ewed 
page 240.) 


Analysis of Structures: The Analys S » 
Indeterminate by «tt ioe, 
Method. By M. Smouira. Conc; ublications 
Limited, 14 Dartmouth-street, i. in, SW 


(18s.) (Reviewed on page 241.) 
Atom Harvest. By LEonarD BERTI. 

Warburg, Limited, 7 John-street, | 

(20s.) (Reviewed on page 241.) 
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TRADE PUBLICATIONS 


Copies of any of the following trade publications are 
obtainable from the addresses given though distribution 
is sometimes restricted. 


Helical Membrane Cable. THe Tececrapu Con- 
STRUCTION AND MAINTENANCE Co., Lrp.. Mercury 
House, Theobalds-road, London, W.C.1. A new 
high-power feeder capable of carrying 20 kW at 
100 megacycles. Characteristic impedance 50 ohms. 
Central copper conductor supported within a 
tubular outer conductor of aluminium by a helical 


edge-on tape of polythene. Overall diameter 


















































3% in. Intended for television transmitter aerial 
feeders. Technical paper. 
Rubber. THE NATURAL RUBBER DEVELOPMENT 


BoarD, Market Buildings, Mark-lane, London 
E.C.3. The use of rubber in many industries: 
road making, upholstery, heavy-duty i 
motor trade, protective clothing, castings and 
moulds in all patterns; the properties and use 
of ebonite. Illustrated booklet entitled “ Rubber 
Developments.” 
Hydraulic Compressor for Overhead Electric Power 
Line Joints. THE ENGLIsH Savi Co. Ltp., 11 
Kensington Church-street, London, W.8. Details 
of 10 ton, 50 ton and 100 ton hydraulic com- 
pressors, designed for making joints on overhead 
electric power lines. Illustrated leaflets containing 
results of tests. 
Protecting Steelwork. WINN AND COALES, LtD., 
Denso House, Chapel-road, London, $.E.27. 
* Denso ” products for the protection of structural 
steelwork, pipework, electrical equipment, etc. 
In icular, aluminium-painted tapes which can 
be formed to profiles of work; held in position by 
Denso paste. Illustrated booklet. 
Electrical Transmission System. Grorce KENT, 
LimiteD, Luton. Electrical systems for trans- 
mitting, over a distance, the measurement of 
flow, level and similar functions. Details of 
transmitters, receivers and communicating circuits. 
Illustrated pamphlet No. 966/1155. 
Flameproof Motors. | LANCASHIRE DyYNAMO AND 
Crypto Ltp., St. Stephen’s House, Victoria- 
embankment, London, W.C.1. Details of Buxton 
certified flameproof motors and of results obtained 
at the Buxton Testing Station on a motor of this 
type running at 3,000 r.p.m. Illustrated leaflets. 


Air-Motor Agitator. B.E.N. Patents Lrp., P.O. 
Box No. 10, High Wycombe, pekinese. 
Agitator for heavy — and —_ finishes 
to prevent separation during spraying. 
ty anpeekanaen ) air motor con- 
suming 2 cub. ft. per min. Leaflet a 

Mechanical Handling. Rosert Dempster ¥ 
Ltp., Rose Mount Iron Works, Elland, Yorkshire. 
Mechanical handling plant for coal, coke, ash, 
ore and other materials. Conveyors, : 
tippers and ship hoists. Examples shown in 
20 page illustrated booklet. 

Structural Timber. RAINWAM TIMBER ENGINSERING 
Co., Ltp., Frog Island, Rainham, Essex. Glued 
laminated-timber bowstring trusses up to so 
of 150 ft.; method of construction permits loct 
reinforcement; fixing shoes ince in 
trusses. Illustrated broadsheet. 

Materials Conveyor. GEORGE PIKE Lrp., Alas: 
street, Birmingham, 6. “* Jet-conveyor wi 
throw such materials as sand, ballast, ageoayed 
cereals and rubbish up to 60 ft., at rates uP 
60 tons per hour. Illustrated leaflet. 

Absestos Lagging. Cape Assestos Co. LTD. 114 
116 Park-street, London, W.1. “ Caposite 10 
formed asbestos lagging for surfaces up to 
deg. F. Data sheets. 

Asbestos Textiles. Cape Assestos © 
116 Park-street, London, W.1. Variet: 
cloth, yarn and rovings for indust: 
and properties. Illustrated booklet 


Ltp., 114 
of asbestos 
use; uses 


Lr. 

Crawler Tractor. MARSHALL, Sons © Oo. Ei 

Brittania Works, Gainsborough. T: ~ drawbat 
Diesel crawler tractor, 48 h.p., 12,00 Sait 


pull. Full description im publication 
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The E -ineering Outlook—9 


On the basis of employment, output in the air- 
craft industry increased by about 5 per cent. 
between November, 1954, and November,1955. 
Output statistics for this industry are unsatis- 
factory since they do not include output of 
military aircraft, but as shown in Fig. 2 there 
was a marked rise in the production of civil 
aircraft from 388 in 1954 to 559 in 1955. Over 
the next few years the output of civil aircraft is 
likely to become relatively more important than 
has been the case recently, since the output of 
military aircraft is expected to fall on com- 
pletion of contracts already placed. In the air 
estimates for 1956-57 provision for expenditure 
on new aircraft is £21 million below the figure 
for 1955-56. 


R.A.F. REQUIREMENTS 


Following the development problems of the 
last two or three years, 1955 saw a steady increase 
in production of modern types of military air- 
craft, including in the fighter field, the Hawker 
Hunter and the Gloster Javelin, and in the 
bomber field the V-types, including the Handley- 
Page Victor, the Avro Vulcan and the Vickers 
Valiant. Future developments will be con- 
centrated mainly on the Victor and Vulcan. 
Apart from Hunters ordered by the R.A.F., 
some 400 were supplied under the United States 
offshore purchasing programme as replacements 
for the Sabre Jet, while over 100 were purchased 
by the United States Government on behalf of 
the R.A.F. Continued progress was made during 
the year in the development of the English 
Electric P.1 and the Fairey Delta II, both of 
which have exceeded the speed of sound in level 
flight, while the latter holds the world air speed 
record of 1,132 m.p.h. Competition in the field 
of fighters, however, is likely to become more 
intense, both from the American and French 
industries. The latest models of the Super 
Sabre are believed to be capable of speeds 
approaching 900 m.p.h., while the Convair 
F102A is claimed to have overcome the problem 
of interference drag at high speed by employing 
a wasp waist design with swept wings placed 
far back in the body of the fighter. In France 
the successful Dassault Ouragan has been 
replaced by the newer Mystére for which there 
is said to be a ready market within future 
N.A.T.O. plans. However, the Mystére still 
has to build up the reputation enjoyed by the 
Hunter before it is likely to be taken up in very 
large numbers. The French aircraft industry 
was successful in securing contracts for trainer 
aircraft for the Luftwaffe, and a number of 
Fouga Magister twin jet trainers powered by 
French Marboré turbo-jets were ordered. The 
German firms of Messerschmitt and Heinkel 
will start manufacturing the Magister trainer 
under licence later this year. In connection with 
German requirements of trainers it has been 
State’ that only the French and Italian industries 
were 9 a position to submit satisfactory modern 
desivns. It was announced, however, during 
195° hat F. G. Miles, Limited, are developing 
an. jet trainer which is expected to be ready 
for ! ht trials early in 1956. 

T placing of further military aircraft orders 
for Luftwaffe will be discussed by the German 
Go. .ment very soon. Germany intends to 
sper £300 million during the three-year period 
195: 9 and in 1956 aims to spend £100 million 
on orders. Including trainers, Germany is 
to ea front-line strength of 1,400 fighters, 
all- ‘her interceptors, fighter bombers and 
tra rt aircraft, though up to one-half of these 
req. -ments will probably be supplied in the 
for’ of outright gifts from the United States, 
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C VIL PLANES CONTINUE TO GET 
MILITARY AID 
AIRCRAFT INDUSTRY APPROACHES COST BARRIER 


and will probably comprise mainly F84 jets. 
The remainder will be purchased, and at present 
it is being debated whether the bulk of the 
orders will be for the Dassault Mystére or the 
Hawker Hunter. If the decision is in favour of 
the latter, the resurgence of the German Air 
Force may go a long way to offset any fall in 
defence expenditure in this country. 


MILITARY EXPORTS 


The English Electric Canberra jet bomber 
continues to be successful in export markets. 
During 1955 Peru ordered eight Mark VIII 
Canberras and became the sixth air force to buy 
these aircraft and the third to do so in South 
America. Subsequently orders were also re- 
ceived during the year from the Royal Australian 
Air Force. 

There have been important developments 
during the past year in guided missiles and it was 
recently revealed that 1,000 test missiles had been 
fired at Aberporth since the beginning of 1954, 
while additional tests were carried out at Larkhill 
on Salisbury Plain. It has been stated that the 
first air-to-air guided weapons will be delivered 
during the coming year, and present plans 
envisage the progressive build-up of a system of 
surface-to-air guided missiles designed to deal 
with enemy bombers while out at sea. A pro- 
duction order has been placed for the first of 
these weapons for Service trials. 

With regard to vertical take-off, it was stated 
last year that besides the “ Flying Bedstead ” 
which was developed by Rolls-Royce in 1954, 
there also exists the PD11, developed by Short 
Brothers and Harland, Limited. Similar develop- 
ments have been taking place overseas and in 
France the Coléoptére is a new design evolved by 
the Bureau Technique Zborowski in conjunction 
with the State-owned S.N.E.C.M.A. aero-engine 
concern. This resembles a sort of “ Flying 
Beetle.” The unusual design is reflected by the 
wings being constructed in one piece in an 
annular circle round the body of the aircraft. 
The wing therefore forms what is called an 
aerodynamic duct having effects both on lift 
and on thrust. The excess of thrust over 
weight is said to be far greater than that of the 
most high-powered fighter, and it is claimed 
that the aircraft may eventually be able to climb 
to 50,000 ft. in two minutes and may have a 
level speed of 1,300 m.p.h. Control is effected 
by a jet deflector and the advantages claimed 
include the ability to take-off and land vertically 
on a small platform. Mr. Peter Masefield, the 

then Chief Executive of British European 
Airways, addressing the Town and Country 
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Planning Summer School at Cambridge last 
August, predicted that the future of civil aircraft 
lay to a large extent in the development of 
vertical take-off, though it would seem that for 
some time at least its use is likely to be confined 
to military application on grounds both of 
safety and of noise. 

Two jet aircraft which can be initially pro- 
pelled and later boosted by rocket have been 
developed in this country, namely, the Saunders- 
Roe SR53 and the Avro 720. These are expected 
to show exceptional performance as interceptors 
at high altitudes where the power of the jet 
engine falls off seriously. Early in 1955 it was 
announced that both de Havilland and Armstrong 
Siddeley had developed liquid-fuel rocket motors. 


TRANSPORTERS AND AIR-LINERS 


An important development during 1955 was 
the suspension of further development on the 
Vickers V 1000 military transport and its civil 
counterpart, the VC7. This gave rise to 
criticism mainly on the score that it would hamper 
the production of long-range civil aircraft, 
since to a large extent the successes of the 
American civil transport planes have depended 
on the support which the industry has received 
from the Government. For example, figures 
recently published show that of a total of 546 
home orders for the Boeing Stratocruiser, 
500 were placed by the defence department for 
military purposes. Similarly, while 59 Boeing 
707 jet aircraft were sold to civil airlines, 257 
were purchased by the United States Govern- 
ment. In the case of the Douglas DC6, the 
corresponding figures were 312 ordered by 
civil aviation companies and 220 ordered by the 
Government, while approximately half the output 
of both the Convair 240 and Lockheed Con- 
stellation was accounted for by Government 
purchases. As a result of suspension of work 
on the civil version of the V 1000, British manu- 
facturers are unlikely to be able to put forward 
any long-range jet aircraft to compete with 
either the Boeing 707 or the Douglas DC8. 

However, it was reported in February, 1956, 
that discussions were proceeding between Govern- 
ment departments, B.O.A.C. and certain aircraft 
manufacturers regarding the design of a new 
jet air-liner with a cruising speed of 550 m.p.h., 
a range of 5,000 miles and seats for 150 passengers 
on tourist standard. In the meantime the British 
aircraft industry will be relying, so far as the 
larger planes are concerned, on the Comet IV 
and the turbo-prop Britannia. 


BUYING FOR MAJOR ROUTES 


In February, 1956, orders for the Britannia 
stood at 49 airc aft, worth over £50 million 
including spares, while negotiations were in hand 
for a further 18. Production is well under way 
both at Filton and at the works of Short Brothers 
and Harland Limited, at Belfast. When these 
lines are built up completely, a joint output of 
between 50 and 60 aircraft a year is envisaged. 
B.O.A.C. has ordered 33 of these aircraft, but 
it is interesting to note that Canadian Pacific 
have also placed orders for three with an option 
for five more while El Al of Israel have also 
ordered three with an option to buy two more. 
The very high cost of developing an aircraft of 
this type is shown by the fact that the develop- 
ment and production of the Britannia is stated 
to have cost £20 million and the Bristol Aero- 
plane Company will have to sell 80 before it can 
begin to make a profit. Pending the availability 
in sufficient numbers of British aircraft, B.O.A.C. 
have also ordered the Douglas DC-7C, a 
reciprocating-engine plane which is intended to 
cross the Atlantic non-stop all the year round and 
has a projected range of 5,000 miles. Altogether 
104 have been ordered, the first batch being due 
for delivery to Pan American Airways in the 
summer of 1956. The projected Bristol 187 
airliner, designed to carry 130 passengers, will 
be rather larger than the Britannia and will have 
four BE-25 turbo-prop engines which each 
give a take-off power of 6,000 h.p. 

In the medium to long-range types of aircraft, 
the Comet IV, which should be in use by 1959 
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* monthly averages 


Fig. 2 Total production and exports of civil and military aircraft from the United Kingdom. The 
index of airfame weight is based on 1948 as 100. 


or 1960, is probably in a class of its own, though 
the challenge of the French Caravelle jet air-liner 
cannot be overlooked. The fact that Mr. 
Malenkov flew to London in a Russian jet 
air-liner also cannot be ignored. Despite the 
fact that the TU-104 has no pressurised cabin, 
Aeroflot plan to replace the existing piston- 
engined Ilyushin with the new jet within the next 
few years. A more formidable competitor to 
the Comet, however, could be the new turbo- 
jet Convair Skylark. General Dynamics state, 
however, that they must have an initial order 
book of 40 aircraft before going into production. 
Meanwhile B.O.A.C’s orders for Comet IV’s 
are valued at about £36 million, and the successful 
world tour of the Comet III prototype augurs 
well for future sales. The Comet IV is powered 
by the Rolls-Royce RA29 turbo-jet which has a 
thrust of over 500 Ib. and is claimed to show a 
very low fuel consumption for a given thrust. 
The Comet IV is built to carry 60 first-class 
passengers with baggage and freight over a 
distance of 3,000 miles or 76 tourist passengers 
over 2,700 miles. The optimum speed is 
500 m.p.h. and the Comet should be generally 
useful for world routes, though in the case of the 
service between Europe and New York it will 
need one halt for re-fuelling on the Westbound 
route. 

Another medium-range aircraft in course of 
development is the turbo-prop Vickers Vanguard, 
which—though slower than the Comet—will 
be cheaper both in first cost and in operation, 
and it will be interesting to see whether it can 
repeat the success of its smaller predecessor, the 
Viscount. Mr. Peter Masefield, addressing the 
United States Institute of Aeronautical Societies 
at Seattle in August last year, said that 500 
of this type of aircraft (medium-range turbo- 
prop) would be needed within the next 10 years. 
The most formidable competitor to the success 
of the Vanguard will probably be the United 
States Lockheed Electra. It is known that 
104 of these aircraft have already been ordered 
by civil air-lines in the United States and, with 
sufficient Government backing, they could be 
delivered before the final completion of the 
Vanguard project. The latter is provisionally a 
private venture, though the United Kingdom Gov- 
ernment has been discussing with Rolls-Royce the 
possibility of making some contribution towards 
the Tyne RB109 turbo-prop which is to be the 
Vanguard’s power plant. The Vanguard will 
carry 93 passengers and the provisional delivery 
date is 1959 to 1960. The Rolls-Royce Tyne 
engine is the first of a new generation of two- 
shaft high-compression air-screw turbines which 
will replace the present low-compression units, 


and should give the Vanguard a crusing speed of 
425 miles an hour. The success of the Vickers 
Viscount continued in 1955. By the end of 
March, 1956, orders had reached a total of 302 
aircraft valued at over £100 million (including 
spares) of which export orders accounted for 
about £70 million, while 117 aircraft—valued 
at 124 million dollars—were sales to North 
America. Up to March, 1956, some 106 
Viscounts had been delivered, valued at about 
£70 million. The relative importance of the 
export orders for Viscounts is shown by compari- 
son with the figures for total exports of civil 
and military aircraft shown in the Table. These 


Taste | U.K. Exports of Aircraft and Equipment. (£1,'100) 


| 








| 1953 1954 1955 
| | 
Aircraft and parts ~ 42,276 | 31,403 39,562 
Engines ae Re 20,337 20,860 22,243 
Electrical appliances ee 1,934 2,085 2,279 
Tyres (outer covers) ee 422 611 648 
Aeronautical instruments . . 1,173 1,152 1,368 
wee. ee = .. 66,142 56,111 66,100 


amounted to £66-1 million in 1955 (including 
electrical appliances, tyres and aeronautical 
instruments). So far 90 Viscounts have been 
delivered, the estimated value being round 
£25 million. 


GENERAL-PURPOSE AIRCRAFT 


In assessing future prospects for the aircraft 
industry, there is perhaps a tendency to attach 
too much importance to the more spectacular 
long-range types. Many of the major world 
routes have now been fairly fully developed, but 
there is wide scope for the further development 
of feeder and cross-country routes. During 
1955, therefore, considerable interest was taken 
in the development of aircraft suitable to replace 
the ubiquitous Douglas DC3. In America, for 
example, the General Dynamics Convair 240 
and 340 ‘planes have gained quite a reputation 
in the past two or three years, the present order 
book standing at over 700 aircraft. Among 
developments last year in America was the 
announcement of a short range transport plane 
developed by Mr. J. Frye, who, drawing upon the 
experience gained in his earlier days with the 
Douglas Aircraft Corporation, has developed a 
new turbo-prop “ workhorse of the air” called 
the Frye Transport. 

In the United Kingdom, this development has 
been paralleled by the introduction of two 
similar planes—the turbo-prop Aviation Traders 
Accountant, and the Handley-Page Herald, 
powered by four Alvis Leonides Major recipro- 
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cating engines. It has been es ‘d that 
least 600 ** DC-3 replacements ° be pend 
in the next 10 years but this n > an ov , 
cautious forecast. Interest in th: idley-Pane 
Herald was reflected by orders 35 ai i 
worth £7 million before the firs: ic jan 
stration of this machine at the Far: vugh Shou 
last September, and the company 1OW po te 
up for a production line of 100 sircraft per 
annum in anticipation of further «:4ers. Par- 
ticular interest is said to have be: evinced by 
the United States while the same ha, cen claimed 
for the Accountant. This latte Project is 
rapidly taking shape and the prototype ig 
expected to make its maiden flight this Spring 

NATIONAL AND INTERNATIONAL 
CO-OPERATION 


The cancellation of the Vickers V-1000 gave 
rise to a good deal of controversy regarding the 
future role of the British aircraft industry. It 
has been argued that the latter cannot hope to 
compete with the U.S. industry in the production 
of the larger long-range aircraft, but the main 
criticism of the British industry has been the 
dissipation of effort in the development of too 
many different types of aircraft. This point was 
emphasised in January, 1956, by Sir Roy Fedden 
in an address to the Institution of Production 
Engineers at Southampton. Sir Roy claimed 
that sufficient money had been spent and time 
elapsed to give the country 2,000 modern 
swept-wing fighters and 500 V-class bombers, 
but actually there were in service under 600 
of these fighters and less than 50 V-bombers. 
In addition those responsible for producing new 
specifications had failed to give the industry the 
right leadership. Short and long term projects 
had been confused. Constructors should be 
encouraged to put up forward thinking civil- 
aircraft designs and Sir Roy postulated that 
centracts be awarded for prototypes and 
necessary development work and that the 
Ministry of Transport and Civil Aviation should 
be given votes for financing the development of 
these types. Sir Roy also drew attention to the 
shortage of the right type of man in the aircraft 
industry. “If this country was going to 
survive ... aS a great power . . . something should 
be done about training a greater number of first- 
class engineers and technologists of ability very 
quickly indeed. They should also be paid a 
salary which sufficiently reflects their ability.” 

While these criticisms are probably to a large 
extent justified, in the field of aero-engines 
Britain is probably more advanced than any 
other country, and exports are likely to increase 
substantially in 1956 and subsequent years. Both 
the French Caravelle jet and the Fokker turbo- 
prop Friendship use Rolls-Royce engines, while 
the Bristol Orpheus is the designated engine for 
several NATO light jet fighters, and if orders are 
placed they are likely to prove substantial. 
Mention should also be made of the successful 
development of the Armstrong-Siddeley Sapphire 
turbo-jet. : ay 

In particular, United States interest in British 
engines as possible alternatives for new United 
States gas-turbine air-liners is strengthening. 
There is reason to believe that Lockheed are 
likely to use the Napier Eland as an alternative 
engine for the Electra, while Douglas and Boeing 
have been closely studying the Rolls-Royce 
Conway by-pass turbo-jet as a possible future 
power plant for the 707 and DC8 air-liners. 
Oversea customers would probably welcome the 
use of British engines in imported —- 
aircraft, since the cost of the engine can be pai 
for in Sterling and it is often the case _ 
Britain is in a more — ceographica 
osition for the supply of spare par’. 

' While plans for co-operation between General 
Dynamics and the Bristol Aeropla” Comey 
for the construction of a new medi: =-range a 
air-liner embodying the BE-25 eng'r’. —_ 4 
have been shelved (the projected Cor *!r Sky or 
will be powered by four J-79 turbo. s su) 
by the General Electric Company — Americ#, 
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vertin) existing planes and in using the Eland 
asap ver plant for further developments of the 
Conve 340 and 440. 

Me: while, Rolls-Royce Limited and the 
Boein: Aircraft Corporation have reached an 
unders.anding for full exchange of information 
and joint development of devices for the sup- 
pression Of noise in jet aircraft. Bristol and the 
Fiat Company of Italy have also reached an 
agreement for the installation of Bristol Orpheus 
jet engines in Fiat G-91 light fighters. Bristol 
already has NATO orders for 72 Orpheus 
engines and Fiat complementary contracts for 
30 G-91 fighters. 


TWO POSSIBILITIES OF THE FUTURE 


Meanwhile, developments continue to be 
reported in the field of atomic aircraft. Recently, 
the United States Government officially con- 
firmed reports that the United States of America 
has built and completed ground tests on an 
engine for an atomic aeroplane. The design is 
said to be very simple. In this country the 
Hawker-Siddeley group have been reported as 
negotiating for a site near Gerrards Cross for a 
nuclear-power research station, though it was 
emphasised that any such development would be 
along way ahead. However, the United States 
has already spent about £82 million on the 
development of a nuclear power unit and Mr. 
Hall Hibberd, vice-president of the Engineering 
Department of the Lockheed Aircraft Corpora- 


tion, has predicted that such an aircraft could 
be flying within the next 10 years and will pave 
the way for civil air-liners capable of flying at 
three times the speed of sound. 

Controversy continues on the future develop- 
ment of the helicopter. Mr. Peter Masefield 
Predicted last year that it would probably be 
10 years before the helicopter could become a 
satisfactory commercial proposition. Helicopters 
are still small, complex and expensive, and at 
present cannot carry enough payload to cover 
basic costs. Four problems, he said, must be 
faced: the problem of size—the helicopter should 
have at least 50 seats; the speed should be at 
least 150 m.p.h.; the problem of reliability 
would have to be overcome by the use of two 
engines, probably turbo-props; the question of 
noise would have to be seriously considered, and 
the take-off rating be not more than 80 db. 
On the other hand, the Ministry of Supply hinted 
late in 1955 that the Government was reasonably 
interested in helicopter development. This was 
reflected in an estimated expenditure of £4 
million on helicopters by the Ministry in the 
financial year 1955-56 compared with £2-8 
million in 1954-55 and £1-1 million in 1953-54. 
At the present time the high cost of running a 
helicopter largely precludes its use on civil 
routes (the cost of a single journey from Waterloo 
to London Airport is 35s. and even then a loss 
of about 75 per cent. is made, assuming the 
helicopter carries a full complement). 


ATOMIC ENERGY EVENTS REVIEWED 


2—DEVELOPMENTS AT HOME AND ABROAD 
Continued from page 221 


This second article on deve!opments in the appli- 
cation of atomic energy during the last two 
months deals with a number of international 
events relating to European co-operation and the 
availability and distribution of nuclear fuels; 
various announcements made recently by the 
United Kingdom Atomic Energy Authority; and 
the use of nuclear heat for the gasification of 
coal. In a third article we hope to cover 
techniques and products developed by private 
companies which have been made public during 
the same period. 

International.—Recent events in the inter- 
national field affect the prospects of British and 
American firms wishing to undertake power- 
reactor contracts abroad (their plans depend 
on security relaxation and the availability for 
sale of nuclear fuels). Problems have also 
arisen concerning the method of organising 
European co-operation in atomic-energy matters ; 
this is also related to the distribution of fuel. 


CO-OPERATION AND NUCLEAR FUELS 


Initially, support for European co-operation 
was divided between two plans: the Organisation 
for European Economic Co-operation favoured 
co-operation within national frameworks; and 
the ** Little Europe ” countries (France, Belgium, 
the Netherlands, Luxembourg, Italy and Ger- 
many) proposed co-operation by means of pooling 
or supra-national action. The crux of the 
matter was that under the Little Europe plan, the 
central atomic agency Euratom would establish 
common ownership of fissile material at every 
stave, while the O.E.E.C. foresaw no such 
m: .opoly of purchase and sale. It is reasonable 
tc uppose that Britain would support free trade 
ymic products ; the United States, on the other 
i, was more likely to be in favour of Euratom. 
importance of finding a modus vivendi had 

underlined by an American offer of 20,000 
. of uranium 235, which could only be 
oited to best effect if some decision were 
hed. Fortunately, the difference was shelved 
) at the end of February the O.E.E.C. agreed 
ppoint a special committee to deal with 
ers relating to nuclear energy and did in 
t recognise the existence of the Euratom 
ect. This recommendation was supported 
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by the Little Europe countries and it seems 
therefore that both plans will go ahead simul- 
taneously. 

More recently, the United States has announced 
its intention to sell 129 tons of heavy water to 
six nations for peaceful atomic-energy applica- 
tions. Britain will receive 50 tons, France 
30 tons, India 21 tons, Australia 11 tons, Italy 
10 tons, Switzerland up to 7 tons (prices were 
approximately £10 a Ib.). This may have 
played some part in the U.K.A.E.A’s decision 
to abandon a scheme whereby heavy water and 
electric power were to be produced in New 
Zealand from geothermal steam; the cost of the 
plant had proved to be uneconomic. United 
Kingdom supplies of uranium are to be supple- 
mented by uranium concentrates from North- 
West Queensland, Australia, where deposits of 
an ore of pitchblende associated with allanite 
(a complex rare-earth deposit of a type which 
has not hitherto been mined for uranium) are 
being worked. The U.K.A.E.A. has entered 
into a contract with Mary Kathleen Uranium 
Limited (of the Rio Tinto group of companies) 
to buy the concentrates for a number of years 
and has undertaken to lend up to £5 million for 
the project. 

The availability of heavy water and nuclear 
fuels is an important consideration for British 
firms wishing to sell complete atomic power 
plants abroad; however, the U.K.A.E.A. has 
stated on at least one occasion that such materials 
would be available when the need arose. As 
suggested in the initial article plutonium may 
soon be relezsed for power-reactor use. 


NEW HARWELL OUTSTATION 


United Kingdom.—The Atomic Energy Research 
Establishment, Harwell, was founded in 1946 and 
to mark the first ten years of its activity a series 
of open days is to be held in the week ending 
June 2. 

The Atomic Energy Authority are acquiring 
two built-up areas on Grove Airfield, near 
Wantage, as a site for a small outstation of the 
A.E.R.E. The new outstation is mainly to 
provide laboratories to allow the Technological 
Irradiation Group to develop more rapidly. 
This group, a part of the Harwell Isotope Divi- 
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sion, was formed in June, 1955, in order to 
assist industry in making full use of the large 
amounts of radioactive material which will 
become available from the expanding atomic- 
energy programme. The location of the Tech- 
nological Irradiation Group at Grove, rather 
than inside the Harwell perimeter, will reduce 
the formalities for those who wish to use their 
facilities. Later the Isotope School may be 
transferred from Harwell to the new site. 

Several announcements have been made 
concerning atomic weapons. The third series 
of atomic weapons tests will be carried out 
with the co-operation of the Australian Govern- 
ment on Monte Bello Islands, where the first 
test was made in 1952. The test will consist of a 
tower detonation and it is stated that fall-out will 
be less than from the 1952 explosion. (The 
United Nations Scientific Committe has asked all 
member countries to join in a survey of radioactive 
fall-out caused by nuclear tests.) 


NUCLEAR HEAT FOR MAKING GAS 


Processes and Materials.—Tests to investigate 
the use of nuclear heat to produce gas from 
coal have begun at the United States Bureau of 
Mines’ Appalachian Experiment Station, West 
Virginia. These tests, which at present do not 
actually involve the use of nuclear heat, resulted 
from discussions regarding the possibility of 
using nuclear heat in high-temperature chemical 
processes. Although the Bureau is concerned 
with several such processes, its immediate interest 
is in gasifying coal. 

Coal gasification is a necessary first step in 
processes for producing synthetic liquid fuels 
from coal and in making synthetic pipeline gas 
from coal. Two experimental units are to be 
built, both models of possible nuclear-heated units 
except that they will be heated electrically, and 
the first of them is already being used for tests 
The objects of this preliminary work are: to 
determine suitable materials for constructing 
such units; to determine their heat-transfer 
characteristics; and to study other variables. 

A further development in America has been 
the decision to study the feasibility of using the 
hydrocarbon compound diphenyl as reactor 
cooling and moderating material. The United 
States Atomic Energy Commission have 
announced that a contract has been signed with 
a private firm, Atomics International, for the 
construction and operation of an_ organic- 
moderated reactor employing this fluid. The 
reactor, which will be designed to generate 
5 to 15 MW of heat, will simulate the conditions 
of heat transfer, temperature and coolant flow 
which would exist in a practical power reactor, 
and will use highly enriched uranium 235 as 
fuel. Construction should begin this year, and 
operation is expected to start early in 1957. 
Organic compounds such as diphenyl, the A.E.C. 
says, have several potential advantages, among 
which are low induced radioactivity, low cor- 
rosion of fuel elements, and high boiling points— 
thus permitting high-temperature systems. 


FABRICATING FUEL ELEMENTS 


Sir John Cockcroft has recently described 
(Institute of Physics, April 13) how fuel elements 
are produced for the Harwell research reactor 
DIDO. The elements consist of enriched 
uranium alloyed with aluminium and sheathed 
in aluminium sheets to prevent corrosion by the 
water of the reactor. Billets of enriched uranium 
are first melted in a vacuum furnace with 
aluminium to produce an alloy. The alloy 
billet is then covered with sheets of aluminium 
and passed through a rolling mill, so forming 
a strip a few millimetres in thickness, and 
automatically pressure welding the sheath to 
the alloy. The resulting plates are X-rayed to 
determine the alloy distribution, and then cut 
and bent to shape. Finally, a number are 
brazed together with channels between to give 
a complete fuel element. 

Supplementary News.—The United States have 
announced plans for an atomic powered aircraft 
carrier of 400,000 h.p. 

(To be continued) 
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Fig. 1 





Titanium in granular form is pelleted in Manesty machines, the pellets being ideal for feeding 


mechanically in the melting process which follows. 


MELTING AND MANIPULATING 


TITANIUM 
PRODUCTION TECHNIQUES FOR A NEW METAL 


Titanium, the newest of the industrial metals, 
has only become available in commercial 
quantities within the last year or two, though 
its existence as a metal has been known since 
1790, and a process for extracting it from the 
ore was developed by Kroll in 1940. The 
original establishment of production techniques 
took place in America, but by the end of 1953 
Imperial Chemical Industries Limited had pilot 
plants at work in this country for the production 
of titanium at a rate of 150 tons a year. By the 
autumn of 1955 two new I.C.I. plants were in 
production. One of these, at Wilton, in York- 
shire, is operated by the Company’s General 
Chemicals Division for the production of metallic 
titanium in granular form by the reaction of 
titanium tetrachloride with sodium, a process 
pioneered by I.C.I., and at present the only 
commercial alternative to the Kroll process. 
The Wilton plant operates at a designed output 
of 1,500 tons a year. 

At the second of the two plants, at Kynoch 
Works, Witton, Birmingham, the company’s 
Metals Division melts the granular titanium, 
casts it into ingots, and prepares the ingots for 
further manipulation by rolling or drawing to 
produce sheet, strip, bar, wire and tube. Some 
of this further processing is carried out at 
Kynoch Works, some is undertaken in other 
works operated by the Metals Division, and 
some is done by other companies using I.C.I. 
materials. 

Titanium has some very desirable properties, 
ideal for certain applications, and in the aircraft 
field its use is firmly established. There are 
many other uses, both potential and actual, for 
titanium in the engineering and chemical indus- 
tries, and the application of the metal is expected 
to spread widely in the future. Like all other 
materials, titanium has its limitations, some of 
which may disappear as theoretical and practical 
knowledge accumulate. Many problems have 


had to be solved in order to produce titanium at 
all on a commercial scale and research into the 
many problems which still exist is continuous. 
There is every indication that the process of 
development, which has been faster for titanium 
than for any other metal in the past, will continue 
al a rapid rate. 





It is unnecessary to say anything here about 
the useful properties of titanium which make it 
particularly suitable for its present and future 
uses. Nor is it necessary to discuss the use- 
limitations which some of the metal’s properties 
may impose in certain cases. Adequate infor- 
mation about the chemical, physical and 
mechanical properties of titanium and its alloys 
can be obtained from numerous sources. Some- 
thing, however, must be said of certain properties 
of titanium which affect its manufacture. At 
ordinary temperatures titanium is covered by a 


Fig. 2 Titanium melts at 1,660 deg. C., and reacts with all known refractories. It is 
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protective film which maintain ert, b 
high temperatures this film dis the a 
loses its passivity and reacts all Nea 
refractories. Moreover, at hi; pao aa 
titanium is particularly sensitive caliinae 
with oxygen and nitrogen, vely ca 
quantities of which will emb; the metal 
It then becomes commercially u: ‘oss, as there 
is at present no known metho. of refining 
contaminated titanium, as can done with 
other metals. Other elements : as carbon 
can also act as contaminants; act, one of 
the essentials is to avoid contami:ation of an 
kind if a satisfactory metal is to { 


, , ene © produced, 
It is obvious that titanium cannot be a 
in any orthodox furnace. 


MATERIAL PREPARATION 


Titanium is received at Witton in granular 
form packed in light-alloy drums, which are 
stacked by fork-lift truck until required for use 
The granular titanium is supplied to Witton in 
various grades, the grading being based on the 
hardness of the metal as expressed by Vickers 
pyramid number. The first stage in the process 
at Witton is the blending of the various grades of 
granular titanium according to the finished 
hardness required. Blending is done by weight, 
and any alloying elements such as aluminium, 
tin Or manganese are added at this stage as 
required. The bulk material is then given a 
thorough mixing in a Gardner double-cone 
mixer, the uniformity of the mix being of great 
importance. As a precaution against a possible 
fire hazard since metal powders are involved, 
the mixer is flushed with nitrogen before the 
mixing commences. After mixing, the material 
is discharged into containers which are lifted 
by air-hoist to a gantry over a line of Manesty 
pelleting machines, and there discharged by 
hand into the hopper of each machine as 
required. 

After pelleting a further precaution is taken 
to ensure that the mixing is uniform. The 
contents of several containers of pellets of the 
same specification are themselves mixed in a 
cone-type mixer; any segregation which may 
have occurred during the pelleting is thus 
averaged out, and the result is an extremely 
uniform material. A small vibrating screen is 
installed in the mixer structure, to screen out 
any powder which may have resulted from the 
breakage of pellets. This powder is returned 
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to contamination in various ways at high temperatures. Melting is carried out in spec 
electric furnaces with water-cooled crucibles and an argon atmosphere. 
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Fig.3 After casting to an ingot the metal is forged 
into a slab or bar ready for further processing. 
Forging is done by hammer or hydraulic press. 


to the appropriate pelleting machine for re- 
use. 


MELTING 


Although titanium has a high melting point 
(1,660 + 10 deg. C.) and copper melts at some 
600 deg. C. below this, a copper crucible is 
perfectly satisfactory so long as it is kept very 
well cooled with water. The difficult problem 
of containing the metal while it is being melted 
has, therefore, been solved by the use of specially- 
designed electric-arc furnaces with water-cooled 
copper crucibles. 

There are two methods of melting titanium 
and the first step in each is to evacuate the 
crucible. This is either left as a vacuum or 
filled with pure argon gas, since even the smallest 
degree of contamination by air or other gases 
during melting would completely spoil the melt. 

In the first method, an electric arc is struck 
between a graphite electrode (mounted in a 
water-cooled holder) and a small quantity of 
titanium or titanium-alloy pellets at the bottom 
of the crucible. When this small quantity has 
melted, additional pellets are fed in; as these in 
turn melt, the electrode is raised so that the ingot 
is gradually built up. 

The second method, known as consumable 
electrode melting, has one great advantage over 
graphite electrode melting—there is, of course, 
no possibility of even the slightest degree of 
contamination by carbon from the electrode, 
which is made by compacting the titanium powder 
into a block with the right electrical properties. 
Where particularly difficult alloys are being 
handled, it is sometimes necessary to re-melt 
the ingot in order to be quite certain of a com- 
pletely uniform product. In such cases, it is 
often possible to use an ingot produced by 
graphite melting as a consumable electrode for 
the second melt. : 

\t present, most of the ingots melted weigh 
400 |b., though LC.L, in the very near future 
wil! be producing ingots more than twice as 
he as this. 


FORGING AND MANIPULATION 


ingots, whether commercially pure or of 
are machined all over to remove surface 
shes. They are then ready for further 
ssing, the first operation being forging to 
rslab. Birlec electric furnaces are installed 
eating the ingots to forging temperature, 
is from 1,000 deg. C. for commercially 
metal to 1,300 deg. C., for certain alloys. 
urnaces have refractory hearths without 
skids, so that there is no possibility of iron 
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Fig. 4 Rolling of the 
metal is done at present 
in mills designed for 
other non-ferrous metals, 
the rolling technique 
being varied to suit the 


material. 


contamination of the ingots as they are being 
heated. 

For forging there is a 50 cwt. compressed-air 
hammer, which usually deals with the round 
bars, and a 1,500 ton hydraulic press, which is 
mainly occupied with the forging of slabs. A 
mobile forging manipulator is provided for use 
with the hydraulic press. A most interesting 
feature of the L.C.I. forging hammer is its 
specially-designed rubber mounting, which is so 
efficient as a shock-absorber that even a few 
feet away no vibration at all can be felt. Forging 
is carried out in much the same way as with other 
metals, but care has to be taken to see that 
deformation is not too rapid, and that the layout 
of the equipment is such that neither time or 
heat are wasted. Heating of titanium is bound 
to be attended by certain evils, and as much work 
as possible therefore should be carried out at 
each heat. In the forged form titanium and its 
alloys may be ready for dispatch to customers, 
in which case all that is necessary is to shot- 
blast the surface of the forged bars or slabs to 
remove the small amount of oxide present as a 
result of heating. 

Alternatively, the bars and slabs may proceed 
to other departments at Witton or to other I.C.1. 
works for further processing. Sheet, for example, 
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is rolled at Witton from slabs prepared by 
forging, surface dressing of the slabs being 
carried out by planing or grinding as required 
before they pass to the rolling mill. 

Rolling, like forging, is on much more 
orthodox lines at present than meiting. Strip, 
sheet and bar are rolled in mills which were 
designed for dealing with other non-ferrous 
metals, the actual rolling technique being 
varied to suit the material. With moderate 
tonnages, the existing mills can roll titanium 
without great interruption to the production of 
traditional metals, but as output increases, new 
equipment will be necessary. Indeed, I.C.1. are 
to build immediately a £2,000,000 plant in South 
Wales for making all forms of wrought titanium. 
In this respect, of course, titanium is in the same 
position as other metals were in the past. 
Techniques and plant have been evolved to 
produce large quantities of aluminium and 
stainless steel, to quote two examples, and there 
is no doubt that similar developments will take 
place with titanium as the demand grows. A 
number of other problems have to be solved, too, 
among them the question of utilising the scrap 
arising from the shearing of sheet and strip 
titanium. At present, only a small proportion 
of this scrap is recoverable. 


COPYRIGHT IN TECHNICAL 
LITERATURE 
PROPOSED CHANGES IN THE LAW 
By Anthony Walton 


It is not necessary to go as far as those who say that 
property is theft to see that all property constitutes 
a monopoly. It is an axiom of modern social justice 
that suitable restrictions shall be placed on any 
monopoly, though precisely what such restrictions 
should be in the case of any given form of property 
is not always a matter of agreement. In the case of 
the monopoly conferred by copyright, opinions range 
between the view that copyright should be perpetual 
to the view that it should last only 25 years from the 
date of first publication. 

As to what rights copyright should confer (rather 
than how long it should last) there is the problem 
how far the owner should be able to restrict all 
copying of a work in which there is a subsisting 
copyright. Clearly, he is entitled to protection 
against copying only part of his work as well as 
copying the whole. Clearly, too, it would be 
undesirable that the smallest quotation from his 
works should constitute an infringement. The 
practical problem to which these considerations gave 
rise became in law the problem of whether or not a 
substantial part of the work was taken. If it was, 
there was an infringement, if not, not. Before the 
Copyright Act of 1911 this problem was frequently 


confused with another problem, namely that of 
* fair copying.’ But since that Act the two prob- 
lems were seen to be quite distinct; it is only after 
a defendant has been shown to have copied such a 
substantial part of the plaintiff's work that it would 
normally constitute an infringement that he needs to 
rely upon the defence of * fair copying.” 

This defence was provided in its present form by 
the Copyright Act of 1911 which provided that 
“Any fair dealing with any work for the purposes 
of private study, research, criticism, review or news- 
paper summary ”’ should not constitute an infringe- 
ment of copyright. Now whatever the precise 
interpretation of this enactment, it became clear that 
it was becoming outdated, in the usual way in which 
legislation does become outdated, that is by changing 
circumstances and particularly by technical develop- 
ments. 


PHOTO-COPYING 


The exact development which led to outdating 
in this case was the rise of the art of photo-copying. 
The student would, under the section quoted, be 
able to copy parts of works which he required to 
study in manuscript; he would even be able to copy 


vr 


~ 


Ao: ibs dey Raha Ne aad ha aaa 






CJ 
¥ 











248 


such parts photographically—if he had the means 
at his disposal. But the library might not be able 
to copy the part for him, because the library might 
not be making the copy “ for the purposes of private 
study.” 

In these circumstances the Royal Society made 
a praiseworthy attempt to by-pass the possible 
effects of the section by securing general agreement 
to a Declaration (2nd edition, March, 1952). In 
fact, 131 bodies had subscribed to the Declaration 
by 1952 (though they reserved the right to withdraw) 
thereby representing to the world at large that they 
regarded as “ fair dealing for the purpose of private 
study or research’ the making of copies from their 
journals (a list of which was appended to the 
Declaration) under certain conditions. These con- 
ditions were as follows: the Declaration applied only 
to scientific or technical periodicals, and not to books 
and other non-periodic or non-serial publications; 
it was assumed that persons requiring a copy had 
taken all reasonable steps to secure the original 
journals or separates (though this requirement formed 
part of the preamble only, and its absence from the 
main body of the Declaration is considered by 
ENGINEERING to be a sound reason for not sub- 
scribing to the Declaration); the supplying of a 
copy had to be done by a non-profit-making organ- 
isation, such as a library, archives office, museum or 
information service; only a single reproduction of 
any one excerpt could be furnished to any one 
person; only a part of any one issue could be so 
furnished; the person requiring the reproduction 
had to state in writing that he required it in lieu of 
a loan or manual transcription and that he required 
it solely for the purpose of private study, research, 
citicism or review; he had to undertake not to sell or 
reproduce the copy supplied; proper acknowledge- 
ment had to be given to the publication from which 
the copy was made; and the recipient of the copy 
had to be given notice that he was liable for infringe- 
ment of copyright by misuse of the copy, and that 
it was illegal to use the copy for any further 
reproduction. 

That the law of copyright should not be allowed 
to stand in the way of scientific research is perhaps 
plain. To the Committee which reported on copy- 
right in October, 1952 (Cmd. 8662) it also appeared 
that the case of a student of theology or jurisprudence 
was not different in essence from that of a student 
of chemistry or electricity, and that it was anomalous 
that a librarian could save laborious hand copying 
on behalf of the one but not of the other. This 
Committee believed that with little modification the 
arrangements negotiated by the Royal Society were 
susceptible of general application to any periodical 
literature without prejudicing the income which 
either the publisher or author derived therefrom. 
After discussing the opposing views of librarians 
and copyright owners, the Committee came to the 
conclusion that the Declaration should be adapted 
into statutory rules which should contain as a min- 
imum the following provisions: (1) that the copying 
was done only by non-profit-making bodies which 
should be expressly named and specified; (2) that the 


responsible librarian was satisfied that copies were, 


genuinely required for the purposes of research or 
private study; (3) that not more than one copy of 
any One excerpt was supplied to any one person; 
(4) that the copy supplied did not constitute sub- 
stantially the whole issue but was restricted to not 
more than one article; (5) that the excerpts were not 
supplied at less than cost price (including an appro- 
priate allowance for overhead expenses); (6) that an 
undertaking in a form to be prescribed was furnished 
by the applicant that the extract made would not 
be used for other than its declared purpose. 

The Committee considered that these rules should 
be extended also to the making of extracts from 
books on the same conditions but with the additional 
rules that before any substantial extract was taken, 
application should be made to the copyright owner 
if known (or if not known to the publishers) for 
permission to copy, and his permission or refusal 
would settle the matter. But if the librarian was 
satisfied that he could not be traced, it would be 
permissible to copy an extract which did not represent 
an unreasonably large part of the whole work and was 
kept strictly to the minimum needs of the reader for 
the purpose of a particular study. 


COPYRIGHT BILL 


The views of the Committee have been substantially 
embodied in the Copyright Bill now before Parlia- 
ment. Sections 6 (1) and 9 (1) combined repeat the 
essentials of section 2 (1) (i) of the old Copyright Act 
of 1911, and section 7 contains the minimum rules 
for the new law of fair copying. They apply to 
articles contained in any periodicals, and literary, 
dramatic or musical works other than periodical 
publications (i.e., loosely, books). The Association 
of Special Libraries and Information Bureaux 
(Aslib) has criticised the limitation of section 7 to 


books which are literary, dramatic or musical works 
on the grounds that it is necessary to permit the 
copying of diagrams or plans which are artistic works. 
This criticism seems well founded, since the general 
words of section 9 permit only fair dealing with 
artistic works, and it is just because “section 7” 
copying may not be fair dealing that section 7 is 
needed. Indeed if, in the case of books, illustrations 
may not be copied it may also be a question how far 
the word “ article’ covers an illustrated article in a 
periodical, though the intention is no doubt that 
it should. 

But assuming that the work is of a kind covered 
by section 7 it may be copied under Regulations to 
be made at the discretion of the Board of Trade, 
which must however in any event secure that (a) the 
supplying library is of a specified class and is non- 
profit-making; (b) the copies are only supplied to 
persons satisfying the library that they are required 
for purposes of research or private study and will 
not be used for any other purpose; (c) no person is 
furnished with two or more copies of the same article; 
(d) no copy extends to more than one article contained 
in any one publication; (e) persons supplied must 
pay a price not less than the real cost. 

In the case of books, rule (d) is not required, but the 
Board of Trade rules must secure that no copy 
extends to more than a reasonable proportion of the 
works in question, and in any event in the case of 
books no copy can be made if the identity of the 
owner of the copyright is known to the librarian or 
could by reasonable inquiry be ascertained by him, 
without first asking his permission. 

Far as these provisions go in the interests of 
libraries and researchers there have been criticisms, 
particularly by Aslib, that they do not go far enough. 
That body wants the research departments of indus- 
trial firms to have the right to copy, and suggests 
that a library should not be deemed to be profit- 
making solely because it is owned or operated by a 
profit-making body. It also wants rule (e) deleted 
on the grounds that the other restrictions prevent 
unfair competition already. It suggests that the rules 
relating to books should be brought into line with 
the rules relating to periodicals, and that since the 
authorised copying of books is limited in extent it 
should not be conditional on the owner's consent. 

It is doubtful whether the Aslib amendments will 
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be accepted. It may be thought 
already made sufficient encroact 
rights of copyright owners. Eve; 
goes far beyond the Declaration, w} 
ably the widest extent to which even 
of owners were prepared voluntar 
their rights in the interests of the co; 
Further rules may and must be ma 
of Trade, but such rules can only fu; 
right of copying given by the Bill; in 
enlarge it as suggested by Aslib or a 
they may safeguard owners further 
there is nothing in the Bill to provid 
requiring copies shall take all reaso 
secure Original journals or separates. 
Trade rules could so provide, though as 
intended to provide an equivalent safc 
not unlikely that they will. But such 
desirable, and not unfair, for if the art 


fact available from the owner no researc 
would be prevented on the one hand, and o 
the owner could make his legitimate profit, 
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, Tear 
sheets, reprints and the like are usually cheaper than 


photo-copies. 
Again the Bill goes further than the Re 


Declaration in that it requires only that 


»yal Society 
the person 


requiring the copy shall satisfy the librarian that it is 
required solely for the purposes of research or private 
study; there is no requirement that there must be a 
written statement of bona fides and an undertaking 
not to misuse the copy (even though this was also 
recommended by the Committee); there is no require- 
ment that proper acknowledgement has to be given 
to the source; there is no requirement that the person 
requiring the copy should be issued with a warning 


notice against misuse or further copying. 
To sum up, it appears that the Bill has 


gone 11s far 


as it ought to go in removing restrictions in the way of 
study and research. It ought perhaps further to be 
provided and made plain that illustrations can be 
copied under the Bill whether they are in books or 
periodicals. Other than this the Bill may have gone 
too far. Certainly copyright owners cannot be 
expected to welcome the amendments suggested by 
Aslib, and indeed are entitled to press the Board of 
Trade to incorporate in the rules it will have eventu- 
ally to make, some at least of the old requirements 


of the Royal Society Declaration. 





Hubs treated by the EFCO-Udylite bright nickel-plating process; the two on the right by the new 
No. 514 process and the two on the left by the older No. 31 process. 


BRIGHTER NICKEL PLATING 


After carrying out a series of exhaustive tests, 
the Electro-Chemical Engineering Company, 
Limited, Queens-road, Weybridge, Surrey, have 
launched a new bright nickel-plating process to 
which they have given the name EFCO-Udylite 
No. 514. The process, it is stated, was intro- 
duced in the United States a few months ago and 
its principal advantage over the older No. 31 
process of the same name is that the solution 
employed gives an exceptionally wide bright- 
plating range and improved line-filling or 
levelling properties, in other words, the deposit 
minimises the effects of small irregularities in 
the base-metal surface. It is pointed out that 
an important saving in polishing and handling 
time is realised since the maximum brightness 
is attained, and, moreover, that the process is 
particularly advantageous for recessed articles 


which are notoriously difficult to plat 
The new bright nickel-plating s 


e brightly. 
olution 1s 


prepared by adding three “ brightening agents cy 
and one “ anti-pitting agent ” to a basic solution 


containing nickel sulphate, nickel ch 
boric acid. For the continuously 


loride and 
successful 


operation of the process, it is emphasised that it 


is very important that the concen 
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maintained at its correct value. | 
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3 
- designa as Nos. 41 and ys and the anti- A variation of process No. 514 is also avail- 3 
i pitting « ent as No. 22, the last named being able. This, which is designated No. 514H, is : 
i supplied in liquid "3 A temperature of recommended for use with copper-plated zinc- i 
er from 13) to 150 deg. d a optimum being base die castings where a high resistance of the 3 
“ 140 deg. «.) is recommended for the best overall solution to zinc contamination is of importance. 
results. [he average cathode a density The 514H solution is also of value as a general . 
« ved ‘ . “ < . ¥ ’ 
rd js relativ-ly high, namely, between 20 and 40 purpose electrolyte in automatic plating plants Oi 
he amperes per square foot, and the anode current where _ its high permissible cathode-current +e, : 
“d density between 20 and 30 amperes per square density will permit specification plating to be 8) i 
. foot carried out in comparatively short process times. 7 A 
’ te 
As Le 
to wm 
of ' ° 
S ENGINEERING AT THE UNIVERSITY | 
1S ‘ 
1S is ree 
f OF ST. ANDREWS ; 
ly vie 
er Mt, 
, RESIDENTIAL, ACADEMIC AND TECHNICAL FACILITIES : ip 
fh. 
, ; >. 4 
ty It has been reported that while some university as the Dundee foundation is now called, plays if 
n engineering departments can accommodate only an equal part with St. Salvator’s College at f' 
IS a small fraction of the applicants they interview, St. Andrews. t ‘i 
te others find it difficult to fill the places that are The main lines of education at Queen’s ' ; 
‘ available. This anomaly must clearly mean a_ College are pure and applied science, medicine, ive & 
: maldistribution of students of university calibre, \aw, and the social sciences. and in the latter , 
:- and in view of the increasing demand for tech- there are new chairs of history, economics and 4 
n nologists it is a tendency that should he corrected. philosophy. The total number of students in the 
n It may be partly due to lack of information as to University is a little over 2,000, of whom over ve 
ig the facilities offered—some English schoolboys are 800 are in Queen’s College. ae 
not aware, for example, that they can study in Queen’s College is situated in pleasant sur- 
f Scottish universities—and also to the remoteness roundings on the estuary of the River Tay and * oh. 
“ of certain establishments from centres of popula- has well equipped and comfortable student Ay 
e tion, From time to time we hope to publish residences. There is the usual range of extra- ; 
r articles on university and polytechnic engineering mural activities with good facilities for golf, 4 
e departments to help in making their facilities while there is also a yacht club in the neighbour- : 
e more widely known, and in this article we propose’ hood. The town environs offer considerable tT 
8 ° . " 4 ° ° . 8 . . of 
/ to describe the Queen’s College School of Engi- scope for walking excursions and ski-ing is a Fig. 2 Main doorway of the Ewing Building r 
: neering in the University of St. Andrews. Queen’s popular activity in the Highland glens in winter. completed in 1953. It houses the Electrical j 
4 ; ead A a “ - an rp _ a limited The College has long been linked with engi- rr ee eee _ en ; 
OC dustrial population, and therefore recruits neering science and the chair of engineering was aboratories a ecture theatres. 3 
its students from a wide catchment area. It is one of the first to be established there. In 1882 . 
also an establishment which, in spite of extensive professor (later Sir Alfred) Ewing was elected The School of Engineering has recently been 
facilities, is not adequately known in the south of _ its first occupant, and held the chair until 1890 elevated to the status of a separate Faculty of 
England where the demand for places so much when he went to Cambridge. In 1910 the Peters Applied Science, and provides courses for a. 
exceeds the supply. The article includes some  Fjectrical Engineering Laboratory was completed students wishing to proceed to the degree of ¢ 
background notes on the departments and the ang in 1913 Sir Alexander B. W Kennedy opened B.Sc. in civil, electrical or mechanical engineering. *% 
pnt ai he! be eat  # the tg . the laboratories for civil and mechanical engi- CURRICULA re Te 
academic and technical facilities provided, anc . utele ae : 3 < . ; 
an outline of the courses offered re neering which are illustrated in Fig. 1. The In order to ensure a sound foundation in scien- 9 
P ¢ itline of the courses offered to students. Watson Watt Chair of Electrical Engineering ia teat » : : . 
as founded in 1947 and in 1950 the Uni ; tific principles, the first year’s work is common +o 
HISTORY AND BACKGROUND pa vacleerage smilie — = © University — to all students, while in the second year, though : 
sian . . Grants Committee gave approval for the con- We . : ally applies . 
. at : ‘ ; ; styl the same approach generally applies, students of ; 
Founded in 1880, University College, Dundee, struction of a new building to be shared by the  gjectrical engineering receive some special pre- iy 
was united with the University of St. Andrews departments of electrical engineering and botany. eile f ir thi ia Successful ¢ ; 
} : “ib : : nccdl yf paration for their third year. Successful com- ‘ 
in 1890. The union was dissolved in 1895 but These laboratories, known as the Ewing Building pletion of the third-year course, which is 
) reconstituted in 1897, since when the college and shown in Fig. 2, were opened by His Grace moderately specialised, leads to an ordinary . 
- ater ggg Moa integral part of the University. the Duke gg arene Ngee of the Uni- degree. Candidates for honours degrees are “a 
. cently, however, the University has been versity, on et ruary 2, 1954. (ENGINEERING. required to continue their studies for a fourth ‘ 
completely reorganised so that Queen’s College, vol. 177, page 232, 1954). year during which they specialise in their chosen 
branch of engineering. Third and fourth year j 
i courses in electrical engineering are also included 7 
: in the curriculum for the honours degree in 
applied physics. , 
The accompanying table indicates the range of 
7 * 
Courses of Study for First Three Years ~ 2 
2a 
Ist year 2nd year rd year . " 
A ; ; 
Mathematics Mathematics Mathematics 4 ¥ 
Dynamics Strength of Materials Theory of Structures hy Fe 
(C)(M) fe 
Properties of Heat Engines Hydraulics (C) (M) is 
Matter 4, 
Heat Hydraulics Constructional Eng. ~ 
; (Cc *¢ 
Light Theory of Machines Surveying (C) ih.” 
: Sound Engineering Design Engineering Design + oe 
| (C) (M) a 
| Electricity Plane Surveying Geology (C) pee O) ; 
Magnetism Laboratory Heat Engines (M) (E) 4 oo * $ 
) Chemistry Principles of Electri- Theory of Machines an % q 
cal Eng. (C) (M) (M) (EB) < GS 
Descriptive Engi- Electrical Eng. Lab. Electrical Circuits (E) +, r 
neering (C) (M) ne 
Mechanics Elements of Electrical Electrical Machines r $ 
Eng. (E) (E) i a 
Engineering Electrical Measure- Electronics (E) . Z 
Drawing ments (E) ia - 4 
Practical Work Electrical Eng. Lab. Laboratories , ‘7 
(E) : é 
te @ 
Note:—Items represent subjects not actual courses; for = 4 . 
example, in the third year both civil and mechanical engineer- , | ee 
ing students take a course in engineering design, but not the ‘ Se i 
same course. a C. M, E in brackets after an item " 4 je > 
i ‘tus : . . . ’ 9 indicate that the subject is in the curriculum of civil, mechanical af 
Fig. Civil and mechanical engineering laboratories of Queen’s College, Dundee. Queen’s College '™ sioctrical engineering students reapectively ; where no letter he ; 
4S recently been established as a constituent college of the University of St. Andrews. appears the item is common to all three branches. . | 

















Fig.3 Both the electrical engineering and applied physics honours degree 
courses include advanced tuition in electronics, for which there are well ap- 
pointed laboratories and research facilities. Apart from the main electrical 
laboratories, there is a high-tension laboratory in a separate building. 


subjects studied during the first three years, 
showing the specialisation in the three main 
branches for the ordinary degree. For an 
honours degree, the student must complete a 
fourth year in which he is required to pursue 
advanced studies in two approved honours 
subjects appropriate to the branch of engineering 
which he professes in his final examination for 
the ordinary degree, together with an approved 
course in mathematics. 

It should be noted that a student may change 
from pure science to engineering or from engi- 
neering to pure science at the end of his first 
year of study, and the time-table for the second, 
third and honours years is so arranged that 
students may attend short courses, of one lecture 
a week, in arts and social science subjects. These 
courses are designed specially for engineering 
students in order “to stimulate an interest in 
the wide field of human affairs which is essential 
to an engineer in a position of senior res- 
ponsibility.”. Developments are also envisaged 
in which engineering students may take more 
extensive courses in the new School of Social 
Sciences, in order to prepare them for careers in 
production and management. 

INSTITUTION REQUIREMENTS MET 

The ordinary and honours degree in Civil 
Engineering and in Mechanical Engineering 
secure the exemption given for degrees of 
British Universities from the examinations of the 
corresponding Senior Institutions. In addition, 
since the ordinary degree qualifies for exemption 
from Part I and Part Ii of the examinations of 
the Institution of Civil Engineers, the fourth 
year honours course in Civil Engineering is 
recognised as a year of post-graduate professional 
training. 

The ordinary and honours degrees in Electrical 
Engineering, and the honours degree course in 





Applied Physics, carry exemption from Parts I, 
Il and III of the examination for associate 
membership of the Institution of Electrical 
Engineers. The course in Applied Physics 
provides a sound foundation in physics and 
mathematics (in which the ordinary B.Sc. is 
obtained as part of the programme), and elec- 
trical engineering (including electrical machines) 
prior to the fourth year in which the student 
attends the advanced courses in electrical theory 
and electronics offered by the electrical engi- 
neering department. Students need not decide 
to take the course until the end of their second 
year in pure science. 


DETAILS OF COURSES AND FEES 


Research students in engineering who are 
graduates of St. Andrews or other recognised 
universities, can obtain the Ph.D. degree for 
supervised research, the period required usually 
being three years but in exceptional cases this 
can be reduced to two, and a student may be 
permitted to prosecute his research outside the 
University for part of the period. The degree 
of D.Sc. in Engineering is a higher research 
degree, for independent work involving a sub- 
stantial contribution to knowledge, open to 
engineering graduates of the University and 
members of the teaching staff. 

The inclusive fee for the Ordinary Degree of 
B.Sc. in Engineering is £119 14s. payable in 
three annual instalments of £39 18s. For the 
Honours Degree the inclusive fee is £133 7s., 
payable in four annual instalments of £33 6s. 9d. 
An increase of these fees is likely in the near 
future. The inclusive residence fee for men, 
for the three academic terms, is £120 for a 
shared room and £125 for a single room. 

Although it is impossible in a short article to 
provide a full picture of the syllabus in any 


Fig. 5 The Civil and 
Mechanical Engineering 
Department includes a 
heat-engine laboratory 
(illustrated), and labora- 
tories devoted to the 
study of hydraulics, 
strength of materials, 
theory of machines, con- 
crete, soil mechanics, 
structures, vibration and 
allied subjects. 
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Fig. 4 The practical study of electrical machines and power systems 
is carried out in a well equipped laboratory designed specifically for its 
purpose. Slotted machinery beds, an extensive power supply system, and 
overhead cranes simplify installation of plant and experimental testing, 


one branch of engineering, some indication of 
the degree courses can be given by selecting a 
few items from the third and fourth year pro- 
grammes in each field. For example, the course 
in theory of structures for the third year includes 
the subjects of strain energy, Castigliano’s 
theorems and moment distribution methods: the 
third year heat-engine course deals with such 
topics as gas and steam turbine theory, refriger- 
ating machines and exhaust-gas analysis; while 
among the items in the third-year course on 
electrical circuits are network theorems, trans- 
mission lines and power systems, harmonic 
analysis, pulse techniques, micro-waves, wave 
guides and radio propagation in the earth’s 
atmosphere. In the fourth year, students reading 
fluid mechanics cover such problems as viscous 
flow, theory of lubrication, boundary-layer 
theory, cavitation and models. In the course on 
theory of machines some of the subjects treated 
are free and forced vibration, dynamic-stiffness 
methods, the gyroscope and automatic control 
systems. The electronics course includes work 
on transmitters, vacuum tubes, radio-location 
systems, ultra-high-frequency techniques and 
servo-mechanisms. 


LABORATORIES AND EQUIPMENT 


Effectively the Faculty of Applied Science has 
two engineering departments, one, under Pro- 
fessor J. Dick, B.Sc., Ph.D., M.A., M.1.Mech.E., 
devoted to civil and mechanical engineering, the 
other, under Professor E. G. Cullwick, O.B.E., 
M.A., D.Sc., M.LE.E., M.A.LE.E., F.RS.E., 
to electrical engineering, with active participation 
by the Departments of Mathematics, Chemistry, 
and Physics. As can be seen from Figs. 3 and 4, 
which show two of the electrical laboratories, 
the Electrical Engineering Department 1s par- 
ticularly up to date and well equipped. The 
building itself has been specially designed for its 
purpose and the foundation of the power 
laboratory is independent of the surrounding 
structures; large doors and overhead cranes 
make it easy to instal heavy items of machinery. 
Fig. 3 gives an indication of some of the elec- 
tronics facilities, while an impression of the 
main electrical power laboratory can be obtained 
from Fig. 4. There is also a_ high-tension 
laboratory in a separate building. sails 

The work of the Department of Civil - 
Mechanical Engineering covers applied mech- 
anics, strength of materials, theory 0! ie 
theory of machines, vibration, hydraulas : 
engines, soil mechanics, concrete nc 
surveying, geometrical and mechanical — 
design, and allied subjects; and the .bora 


are equipped accordingly. Items el 
added in recent years include 200 °°", alien 
and 10 ton tensile testing machi: a bine 
wheel, a Francis turbine and a k . trifugal 
complete with dynamometers, — ag 
pump; a 15 h.p. fan for air f n ” 
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equipmen for reinforced and _pre-stressed 
concrete soil-mechanies apparatus; modern 
surveying equipment; a variable compression 
engine su(able for both spark and compression 
‘nition 2 d equipped with all necessary measur- 
ing appai ‘tus; a methyl-chloride refrigerating 
plant will) Measuring equipment; a two-stage 
reciprocating compressor complete with dynamo- 
meter and other items; and a free-piston com- 
pressor. [he heat-engine section of the labora- 
tory can be seen in Fig. 5. 


PLACES AVAILABLE AND AWARDS 


If all these facilities are to be put to full and 
effective use then students of suitable calibre 
and in sufficient numbers must be found to fill 
the places available. Although the engineering 
school can accommodate about 60 students 
each year, only 32 were admitted last October, 
and 35 in 1954. This is particularly remarkable 
in view of the alleged overcrowding of English 
universities. In the recent intake only a third 
of the available places were filled by students 
from the United Kingdom—16 from Scotland, 





a 
4 from England; the remaining 12 students 
came from overseas. 

As an encouragement to those considering an 
engineering education at Queen’s College, a 
number of awards have been made by industrial 
concerns. Ferranti Limited, for example, award 
two cash prizes—known as “The Ferranti 
Prizes "—of £25, both available each year for 
award to the most distinguished student gradu- 
ating with honours in applied physics (electrical) 
and electrical engineering. Another award has 
been made by the North of Scotland Hydro- 
Electric Board, who offer both the University 
of St. Andrews and the University of Aberdeen 
a scholarship in each year for a student—£200 
if he is living at home and £250 otherwise 
who is following a course for the degree of B.Sc. 
with honours in electrical engineering, and who 
is interested in electricity development in the 
north of Scotland. 

For further information regarding entrance 
requirements and other details, application 
should be made to the Dean of the Faculty of 
Applied Science, Professor E. G. Cullwick. 








The Starfighter supersonic fighter has a very thin straight wing and a “‘ flying tail.’ It is powered by a 
General Electric J.79 turbojet of unspecified thrust. 


UNITED STATES’ FASTEST COMBAT 


AIRCRAFT 
THE LOCKHEED F.104A STARFIGHTER 


For the first time photographs and a few details 
of the F.104A Starfighter, stated to be the 
world’s fastest combat aircraft and one which 
“packs more punch per pound than any jet 
fighter ever built,” have been released by the 
manufacturers, the Lockheed Aircraft Corpora- 
tion, Burbank, California, U.S.A. The super- 
sonic Starfighter, which, they state, is a light- 








weight machine in all except striking power, is 
now in production and will shortly be delivered 
to tactical units of the United States Air Force. 
Early production models are undergoing exhau- 
stive tests. 

The top speed of the Starfighter has not been 
released; it is said to have a climbing speed 
equal to its speed in straight and level flight, 


Owing to the extremely 
thin wing, the under- 
carriage of the Star- 
fighter retracts into the 
fuselage. It is the first 
production aircraft 
arranged for downward 
ejection of the pilot. 


251 


and it is designed for operation in the upper 
stratosphere. The range is comparable to that 
of present-day fighter aircraft. The Starfighter 
is powered by the General Electric J.79 turbojet, 
which is claimed to have the highest thrust-to- 
weight ratio of any jet engine yet developed. 
In contrast to the sharply swept-back delta 
planforms that have generally been favoured 
for the present generation of supersonic aircraft, 
the Starfighter—designed for operation well into 
the supersonic régime—has a thin straight wing 
tapering to a square tip. It is claimed to be the 
thinnest wing that has yet flown. The choice 
of this configuration is the result of extensive 
study on various types of wing, including tests 
on 5 in. rockets travelling at several times the 
speed of sound, carried out in the desert. 

Other noteworthy features of the Starfighter 
are its “flying tail,” mounted high on the 
swept-back fin, the entire surface of which is 
used for longitudinal control; and the down- 
ward pilot ejection system, said to be the first 
to be installed in a production jet fighter. This 
arrangement minimises the possibility of the 
pilot colliding with any part of the aircraft 
structure when baling out. 

To eject himself the pilot has only to pull a 
handle to start an automatic chain of events: 
(a) the cockpit is depressurised and the control 
column moves forward out of the way; (5) the 
parachute shoulder harness snaps on to the 
pilot; his legs are pulled close to the body by 
‘mechanical straps,” and ankle-clamps hold 
the feet in place; (c) an explosive cartridge 
releases the escape hatch and jettisons the seat 
downward and outward; (d) the pilot’s seat belt 
unsnaps, freeing him from his seat, and at a 
pre-set altitude the parachute opens. 

The cockpit is placed well forward overlooking 
the Starfighter’s sharp nose. In order to take 
advantage of the space within the fuselage for 
installation of equipment, the Starfighter’s 
stubby wings do not extend through the fuselage 
as a single structural unit but are joined separately 
to the fuselage, nearly two-thirds of the distance 
back from the nose. The wings have 10 deg. 
of negative dihedral. 

Two unusual structural features have resulted 
from the wing’s extreme thinness ratio: (a) the 
main landing gear is designed to retract into the 
fuselage, (b) drop tanks at the wing tips fit over 
the wingtip like a glove, instead of being com- 
pletely separate appendages. Provision has 
been made for under-wing pylon tanks if needed 
for extra fuel. 

Flaps on the leading edge of the wing reduce 
the aircraft's landing speed and its take-off run. 
There are also trailing edge flaps and ailerons 
near the wing tip. Dive flaps, or brakes, are 
located behind the wing and about mid-way up 
the side of the fuselage. 

A landing drag parachute similar to that 
introduced on Lockheed’s F.940 Starfire jet 
interceptor, is installed on the lower part of the 
fuselage, near the end of the tailpipe. 

An example of the design simplicity applied 
to the Starfighter is a new “* integrated electronics 
system ”’ devised by Lockheed. By re-packaging 
the various communication and navigation 
components, they have been installed as a series 
of inter-connecting but self-sustaining units. 

The separate units can be plugged quickly in 
place, or unplugged, to provide the aircraft with 
only the electronics equipment actually needed 
for a specific mission. Unnecessary weight is 
thus eliminated. 

A large engine access door, on the bottom of 
the fuselage, serves a dual purpose. In addition 
to providing ready access to the engine, the 
door’s inner panel holds most of the aircraft's 
hydraulic equipment, to facilitate servicing. 

Another unique maintenance feature of the 
F.104A is attributable to its downward type 
seat ejection system. By removing the escape 
hatch underneath the cockpit, the entire seat 
installation can be slid down and out, thus 
providing stand-up working room for a mechanic. 

Dimensions of the new aircraft are: height, 
13 ft. 6 in., length, 54 ft. 9 in., span, wing-tip 
to wing-tip, 21 ft. 11 in. 
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A 57 ft. hollow transmission shaft, fitted with 
shrunk-on Holset patent coupling inner members, 
made at the River Don Works of English Steel 
Forge and Engineering Corporation Ltd., Sheffield. 


FIFTY-SEVEN FOOT 
TRANSMISSION SHAFT 


Runs True to 0-001 in. 


A hollow transmission shaft weighing 42 tons 
and measuring 57 ft. 2} in. in length and 28 in. 
in diameter, and intended for transmitting the 
drive from two 3,500 h.p. electric motors in 
tandem to the upper pinion of a 42 in. reversing 
slabbing rolling mill at the Shotton Works of 
John Summers & Sons, Limited, has now been 
completed at the River Don Works of English 
Steel Forge and Engineering Corporation, 
Limited, Sheffield, 9. The shaft, seen in the 
above illustration, has been made to the order 


of Davy and United Engineering Company, 
Limited, Sheffield, and, as will be seen, it 
is fitted with shrunk-on inner members of 


patent flexible couplings made for the Holset 
Engineering Company Limited, Huddersfield. 
The shaft, which has a bore of 20 in., and the 
two inner members, each 34} in. wide, with 
outside diameters of 664 in., were all machined 
from solid forgings. When the assembly was 
given its final inspection before dispatch to 
Shotton, where it is now in operation, the shaft 
was found to run true to one thousandth of an 
inch on its two outer bearings and centre bearing. 
Moreover, all fourteen blades of each Holset 
coupling member were found to be truly in line 
both to the axis of the shaft and to the corres- 
ponding blades on the opposite member. 

The shrinking-on to the shaft of the various 
components called for meticulous care and high 
accuracy. Plugs 35 in. long had to be aligned 
exactly with the bore and manipulated into 
Position while the expanded shaft end was 
unsupported. After machining the shaft, two 
3 in. wide centre thrust collars, having an outside 
diameter of 36 in., had to be kept heated through- 
out the building operation in order to be set 
in position 25 ft. from the end of the shaft. 
Finally, the inner members themselves were 
expanded into position. 

Much of the success of the whole operation 
is due to the availability of machine tools 
capable of dealing with work of this magnitude. 
The finish machining of the shaft was carried 
out on a 25 in. by 80 ft. long centre lathe, while, 
for the assembly, a 36 in. by 60 ft. long centre 
lathe was employed. 

It may be of interest to note that the length 
of the shaft is due to the need for transmitting 
the drive from the motors to the rolling mill 
over a previously-existing steam engine which, 
at the time, it was intended to retain as a stand- 
by power unit. 


NOTICES OF MEETINGS 


British Institution of Radio Engineers 
LONDON 
“ Radio and Television Interference: Its Growth and Effects,” 


by M. Smith. London Section. London School of Hygiene 
and Tropical Medicine, Keppel-street, W.C.1. Wed., 
April 25, 6.30 p.m.* 
British Productivity Council 

LONDON 
Films and Discussion on Productivity Problems. Organised 
by the North London Productivity Committee. National 
College of Rubber Technology, Northern Polytechnic 
Holloway-road, N.7. Thurs., May 3, 2.30 p.m. (Tickets 
2s. 6d.) 

Building Centre 
LONDON 


Films: “* Plumbers’ Brassfoundry.” Wed., April 25, 12.45 p.m. 


, ‘ Chadwick Public Lecture 
LONDON 


“Centenary of London's Main Drainage System,” by J. 
Rawlinson. Royal Society of Health, 90 Buckingham Palace- 
road, S.W.1. Thurs., April 26, 5.30 p.m. 
Chemical Society 
BRISTOL 


“Magnetism and the Shape of Inorganic Molecules.” by 
Professor R.S. Nvholm. Bristol Branch. Chemistry Depart- 


ment, The University, Bristol. Thurs., April 26, 5.15 p.m. 
EXETER 
“Surface Diffusion,” by Professor R. M. Barrer. Exeter 
Branch. Washington Singer Laboratories, Exeter. Thurs., 
May 3, 5 p.m. 
Illuminating Engineering Society 
BIRMINGHAM 
* Blackpool Hluminations,” by H. Carpenter. Birmingham 
Centre. Regent House, St. Phillip’s-place, Colmore-row, 
Birmingham. Fri., April 27, 6 p.m. 
NOTTINGHAM 
“Outdoor Illuminations,” by H. Carpenter. Nottingham 
Centre. Offices of the East Midlands Electricity Board, 
Smithy-row. Nottingham. Thurs., April 26, 6 p.m 


Incorporated Plant Engineers 

BIRMINGHAM 
* Atomic Energy,” by Dr. J. H. Fremlin. Birmingham Branch 
Imperial Hotel, Birmingham. Fri., April 27, 7.30 p.m. 
ARDIFF 
Discussion on “* Cost and Planning of Maintenance,” organised 
by the British Productivity Council. South Wales Branch. 
South Wales Institute of Engineers, Park-place, Cardiff. 
Tues., April 24, 7.15 p.m. 
LEEDS 

Film: “* Volga Don Canal.” West and East Yorkshire Branch. 

The University, Leeds. Mon., April 30, 7.30 p.m. 
SHEFFIELD 

* Bearings and Bearing Failures,’ by A. Holligan. Sheffield 

Branch. Grand Hotel, Sheffield. Thurs., April 26, 7.30 p.m. 


Institute of British Foundrymen 
LONDON 


Annual General Meeting 


6 


“Casting of a Large Winding- 


Drum Cheek,” by A. W. Bartlett. London Branch. Waldorf 

Hotel, Aldwych, W.C.2. Wed., April 25, 7 p.m. 
BIRMINGHAM 

Annual General Meeting. Birmingham Branch. James 


Watt Memorial Institute, Great Charles-street, Birmingham. 
Wed., April 25, 7.15 p.m. 


BRISTOL 
Annual General Meeting. Bristol and West of England 
Branch. Grand Hotel, Bristol. Sat., April 28, 3 p.m. 
COVENTRY 
Annual General Meeting and Film Evening. Coventry 
Section Technical College, Coventry. Tues., April 24, 
7.30 p.m. 
LETCHWORTH 
Annual General Meeting. Bedfordshire and Hertfordshire 
Section. At works of K. and L. Steelfounders and Engineers 


Ltd., Letchworth. Thurs., April 26, 7.30 p.m. 


Institute of Fuel 
NOTTINGHAM 


Annual General Meeting and Film Evening. East Midland 


Section. Gas Board’s Showrooms, Nottingham. Thurs., 
Apri! 26, 6.15 p.m. 
Institute of Industrial Supervisors 
CHELTENHAM 
Film Evening: ‘“* More About Modern Materials—Detergents, 


Fibre Glass, Tipped Tools and Terylene.”” North Gloucester- 


The address and telephone number of the headquarters of each institution are given below. Meetings 
in the headquarters town are held there unless otherwise stated. Particulars for this column should 
reach the Editor not later than Monday morning in the week preceding the date of the meeting. 


* An asterisk is placed where it is understood that tea is available prior to the time stated. 


British Institution of Radio Engineers, 
London, W.C.1. (MUSeum 1901.) 

British Productivity Council. Apply to Mr. Charles Cooper, 
126 The Ridgeway, Enfield. (HOWard 2611.) 

et Centre, 26 Store-street, London, W.C.1. (MUSeum 
$400.) 

Chadwick Trust, 90 Buckingham Palace-road, London, S.W.1. 
(SLOane 5134.) 

Chemical Society, Burlington House, Piccadilly, London, W.1. 
(REGent 0675.) 

Illuminating Engineering Society, 32 Victoria-street, London, 
} (ABBey 5215.) 

Incorporated Plant Engineers, 48 Drury-lane, Solihull, 
mingham. (Solihull 3021.) 

Institute of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester 3. (Blackfriars 6178.) 

Institute of Fuel, 18 Devonshire-street, Portland-place, London, 
W.1. (LANgham 7124.) 

Institute of Industrial Supervisors, 24 Albert-street, Birmingham 4. 
(Midland 6971.) 

Institute of Marine Engineers, 85 The Minories, London, E.C.3. 
(ROYal 8493.) 

Institute of Metals, 4 Grosvenor-gardens, London, S.W.1. 
(SLOane 6233.) 

Institute of Petroleum, 
London, W.1. (LANgham 2250.) 

Institute of Physics, 47 Belgrave-square, 
(SLOane 9806.) 


9 Bedford-square, 


Bir- 


Manson House, 


London, S.W.1. 


Institute of Refrigeration, Dalmeny House, Monument-street, 


London, E.C.3. (MINcing Lane 6851.) 


Institution of British Agricultural Engineers, 6 Buckingham-gate, 


London, S.W.1. 


26 Portland-place, 
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Smith. Wed., April 25, 6.45 p.m. 
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ROCHESTER 
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Eastern Branch. King’s 
May 1, 7.45 p.m. 


Institute of Physics 
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by Captain A. Nesbitt. 


Head Hotel, South 


Rochester. Tues,, 


LONDON 
Symposium on “ Principles of Penetrant Methods.” 
will be read on the problems encountered in the use o} 
trant methods of industrial inspection, by H. L 

. G. Cook and Dr. R. Schnurmann; and on the physics of 
the problems and the research needed for their Solution 
by Sir Eric Rideal, Dr. E. W. J. Mardles, A. de Waele and 
Dr. K. Weissenberg. Non-Destructive Testing Group. 
Fri., May 4, 6.30 p.m. (Admission by ticket.) ‘ 


Institute of Refrigeration 


Papers 
f pene- 
Carson, 


LONDON 
“Use of Radioactive Techniques in Refrigeration Engi- 
neering,” by D. B. Smith. _ Institution of Mechanical Engineers 
| Birdcage-walk, St. James’s Park, S.W.1. Thurs., May 3, 
5.30 p.m.* (Alteration of date.) i 


Institution of British Agricultural Engineers 
LONDON ; 
** Hydrostatic Transmission for Tractors,” by H. J. Hamblin. 
Institution of Electrical Engineers, Savoy-place, Victoria- 
embankment, W.C.2. Tues., April 24, 6 p.m.* 


Institution of Chemical Engineers 

LONDON 
Annual General Meeting. Business Session, for corporate 
members only, at 11 a.m. Presidential Address on “ The 
Technological Awakening,” by John A. Oriel, at 12 noon. 
Annual Dinner at 7 for 7.30 p.m. May Fair Hotel, Berkeley- 
Street, W.1. Tues., April 24. 


Institution of Civil Engineers 

LONDON 
* The Investigations, Design and Construction of Paya Lebar 
Airport, Singapore,” by J. J. Bryan. Airport Division 
Tues., April 24, 5.30 p.m.* 
Informal Discussion on “ Mechanised and Mobile Gang 
Maintenance of Track,” to be opened by J. R. Hammond, 
H. H. Robinson and I. G. White. Thurs., April 26, 5.30 p.m.* 
Graham Clark Lecture on “ The Impact of Engineering on 
Society,” by Sir Maurice Bowra. Joint Meeting with the 
Institutions of Mechanical and Electrical Engineers, at the 
Institution of Mechanical Engineers, 1 Birdcage-walk, St. 
James’s Park, S.W.1.  Fri., April 27, 5.30 p.m.* 
“Pumping Problems, Present and Future,” by Herbert 
Addision. Joint Meeting with the Institution of Mechanical 
Engineers. Tues., May 1, 5.30 p.m.* 
NOTTINGHAM , . 
Films: ** The Kittimat Story ” and ‘* Little Aden Oil Harbour. 
Midlands Association. Mechanics Institute, Trinity-square, 
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Annual General Meeting. Yorkshire Association. 
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Informal Evening on “Electronics and Automation. | 
** Automatic Assembly Systems for Electronic Equipment, 
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H.C. } and E. Kelk; “ The Impulse Strength of Lapped 
impreg! i-Paper Dielectric,” by H Hall and D. J. 
Skipper 4“ Breakdown under Impulse Voltages of Solid 
and Lic Dielectrics in Combination,” by W. G. Standring 
and R Hughes. Joint Meeting of Supply and Measure- 
ment S ns. Wed., April 25, 5.30 p.m.* ’ 

Kelvin sre on “ Radio Astronomy,” by Professor A. C. B. 
Lovell urs., April 26, 5.30 p.m.* 
SGO ; . 

by on neral Meeting. ‘The Recent Search for and 
Salvage the Comet Aircraft near Elba,” by Commander 
C. G. Forsberg, R.N., and G. G. MacNeice. South West 
Scotland Sub-centre. Institution of Engineers and Ship- 
builder Scotland, 39 Elmbank-crescent, Glasgow, C.2. 
Wed., * 2,7 p.m. 

MANCHESTER , 

Annual neral Meeting. North Western Centre. Engineers’ 


Club, Albert-square, Manchester. Tues., May 1, 6.15 p.m. 


Institution of Heating and Ventilating Engineers 


GLASGOW ? . 
Annual General Meeting and Discussion on “ Heating of 
Large Chambers.” Scottish Branch. Scottish Building Centre, 


425 Sauchiehall-street, Glasgow, C.2._ Tues., April 24, 7 p.m 
LIVERPOOL ; 
Annual! General Meeting. Liverpool Branch. College of 
Building, Clarence-street, Liverpool Wed., April 25, 
6.30 p.n 
Institution of Mechanical Engineers 
LONDON 
Discussion on “Are Diesel Engines Inherently Noisy?” 
Internal Combustion Engine Group. Tues., April 24, 
6.45 p.m.* 
“Precision Engineering,” by W. C. Mongar. London 
Graduates’ Section. Wed., April 25, 6.30 p.m.* 
Graham Clark Lecture on “* The Impact of Engineering on 
Society.” by Sir Maurice Bowra. Joint Meeting with the 
Institutions of Civil and Electrical Engineers. Fri., April 27, 
5.30 p.m.* 
“Pumping Problems, Present and Future,” by Herbert 
Addison. Joint Meeting with the Institution of Civil Engi- 
neers, at the Institution of Civil Engineers, Great George- 
street, S.W.1. Tues., May 1, 5.30 p.m.* 
BRISTOL 
“ Ball and Roller Bearing Development,” by M. J. Knaggs. 
Western A.D. Centre. Royal Hotel, Bristol. Thurs., 
April 26, 6.45 p.m. 


Institution of Production Engineers 
LONDON 
“The Finishing of Work by Polishing and Plating,” by H. 
Cann. London Graduate Section. Tues., April 24, 7.15 p.m. 
MANCHESTER 
“The Factory Acts and How They Affect Engineering 
Establishments,” by Sir George Barnett. North Western 
Regional Meeting. Manchester College of Technology, 
Sackville-street, Manchester. Mon., April 23, 6.30 p.m. 
WOLVERHAMPTON 
“ Work Study and the Production Engineer,” by J. V. Connolly 
Wolverhampton Section. Wolverhampton and Staffordshire 
Technical College, Wulfruna-street, Wolverhampton. Wed., 
April 25, 7.15 p.m. 


Institution of Structural Engineers 
LONDON 
“ Design and Construction of the Printing Works at Debden,” 
by Sir Howard Robertson, Ove Arup, R. S. Jenkins and 
H. F. Rosevear. Thurs., April 26, 6 p.m 


Junior Institution of Engineers 
BIRMINGHAM 
“Electronic Control: The New Power in Industry,” by 
John A. Sargrove; and film “* The First Automatic,” showing 
a wireless receiver made entirely by machines. Midland 
Section. James Watt Memorial Institute, Great Charles- 
Street, Birmingham. Wed., May 2, 7 p.m. 
MANCHESTER 
Repetition of Presidential Address on ‘“ Dams,” by G. M. 
Binnie. North Western Section. Engineers’ Club, Albert- 
square, Manchester. Tues., April 24, 7.30 p.m 
SHEFFIELD 
Repetition of Presidential Address on * Dams,” by G. M. 
Binnie. Sheffield Section. Royal Victoria Hotel, Sheffield. 
Mon., April 23, 7.30 p.m. 


Physical Society 
LONDON 
“ Use of Radioactive Techniques in Refrigeration Engineering,” 
by D. B. Smith. Low Temperature Group. Institution of 


Mechanical Engineers, 1 Birdcage-walk, St. James's Park, 
S.W.1. Thurs., May 3, 5.30 p.m.* (Alteration of date.) 


Royal Aeronautical Society 


LONDON 
“The Development of Helicopter Transport: Experiences 
Obtained in British European Airways Experimental Flying 


and Operations,” by R. H. Whitby. Tues., April 24, 7 p.m. 


Royal Institution 
LONDON 
‘Ed id Halley and His Work,” by Sir Harold Spencer 
Jone Fri., April 27, 9 p.m. 


Royal Meteorological Society 


LOND 
Ann General Meeting. Presidential Address on “ The 
Mo Balance of the Atmosphere,” by Dr. R. C. Sutcliffe. 


We \pril 25, 5 p.m.* (Alteration of date.) 


Royal Society 


LOND 
~ SI Fluctuation Scattering of Neutrons and the Ferro- 
Mag State in Iron,” by R. D. Lowde; and “ The Brueckner 
i” f Nuclear Structure,” by R. J. Eden. Thurs., May 3, 
3 . 
lilies Royal Society of Arts 
I 
“N n Welding,” by Dr. H. G. Taylor. Second Lecture. 
M pril 23, 6 p.m. 
B in Danger: The Rural Scene,” by Sir George Pepler. 
W pril 25, 2.30 p.m 


1owy Mountains Scheme,” by C. M. Gray. Thurs., 
A 5.15 p.m.* 


Royal Statistical Society 


Ar General Meeting, at 7.15 p.m. Film on “ Techniques 
t 1orrow” at 8 p.m. Glasgow Industrial Applications 


Gr Institution of Engineers and Shipbuilders in Scotland, 
39 ank-crescent, Glasgow, C.2. Thurs., April 26. 
SHE D 
: for the Manager,” by Stafford Beer. Sheffield 
tr Applications Group. Grand Hotel, Sheffield. 
T April 26, 6.30 p.m. 


oo ld Society of Engineers and Metallurgists 


F ning. Mon., April 23, 7.30 p.m. 
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Combined anti-vibration and levelling mount for machines. Cementation (Muffelite), Ltd. 


TOWARDS IMPROVED PRODUCTION 


MANY USEFUL AIDS DISPLAYED 
AT THE FACTORY EQUIPMENT EXHIBITION 


The fourth Factory Equipment Exhibition was 
held at Earl’s Court, London, from April 9 to 14. 
It was opened by the President of the Board of 
Trade, the Rt. Hon. G. E. P. Thorneycroft, 
P.C., M.P., and was sponsored by The Factory 
Manager and the Factory Equipment News. 
This year the exhibition was larger than ever 
and over 250 firms took part. Mr. Thorneycroft 
congratulated the organisers on this growth and 
drew attention to the ways in which equipment 
can make for a smooth flow of work. This year, 
for the first time, there were exhibitors from 
abroad. During the exhibition, conferences were 
arranged on work study by the British Produc- 
tivity Council and it was hoped that informal, 
lively and constructive criticisms would encourage 
the activity of British industries. 

Also speaking at the opening ceremony, 
Mr. G. M. Vignoles, managing director of 
Shell-Mex and B.P., Limited, appealed to the 
Government to assist the oil-burner manufac- 
turers to produce the special equipment needed 
in time to make possible the great extension of 
the industry called for by the growth of the 
industrial use of oil fuel. He drew attention in 
particular to the display mounted by his own 
company, which brought together the products 
of 70 manufacturers of 
oil-burning equipment. 

The exhibition covers 
all those items which go 
to make up what might 
be called the auxiliary 
equipment required by 
the factory. Such items 
as cleansing creams, 
hand washing equip- 
ment, including hot air 
driers and paper towels 
as well as automatic 
linen driers, were well 
to the fore, and factory 
heating equipment took 
up a very large area. As 
regards administration 
and the inevitable paper 
work required for the 
efficient running of a 
factory, there were inter- 
communication systems, 
dictation and duplicating 
machines as well as 
small printing presses 
for the dissemination of 
news, instructions and 
labels. Progress chart- 
ing was well represented 
and eight firms were 
showing different types. 
One interesting point 


that was well brought Fig. 2 Sonatron sensitive miniature stethoscope, with large sound 
magnification. Airsonic, Ltd. 


out by the number of 


different exhibitors was the growth of the 
use of the “slotted angle” type of con- 
struction, both for permanent and temporary 
work; no less than 10 separate firms were 
showing this type of construction and it was 
also used, without advertisement, in many of the 
displays on other stands. 

Office furniture had its place and showed to 
what extent the welfare of staff was now being 
considered with a view to obtaining greater 
efficiency by reducing fatigue. Every factory 
has to meet the problem of storage, and the fact 
that 26 firms were exhibiting different forms of 
shelfs, racks and cupboards showed that the need 
is appreciated in industry. 

As in previous years, protective clothing 
formed quite a large part of the exhibits and 
included asbestos suits and nylon overalls. 
Another use of nylon shown for the first time 
at this exhibition was the development of a tar- 
paulin made of nylon fibre and proofed with 
P.V.C.; this gives a very light material weighing 
approximately 14 oz. per square yard as against 
the oil-proofed flax tarpaulin which weighs 
about 32 oz. per square yard. It has a very 
high tensile strength and a high flex strength; 
being immune to attack from bacteria and free 
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from the danger of rot, it is suitable for long use 
under arduous conditions. It s-ould retain its 
ease of handling throughout the whole life. 

Of all the intercommunication systems shown 
the most elaborate was probably that on the 
General Electric Company's stand, where a 
central control desk, working in conjunction with 
a main panel, operated a staff call intercom- 
municating telephone, alarm systems, time 
signals and a “* Music while you work ” system 
run from a tape recorder. In addition, high- 
frequency frequency-modulated or amplitude- 
modulated radio broadcasts could also be played 
over the system. Another exhibit was the 
automatic announcing system which is now being 
used at Stratford Station to announce incoming 
trains. It uses a wide tape on which 25 different 
announcements can be recorded and selected by 
means of push buttons. The tape is in the 
form of a continuous loop which stops auto- 
matically after one complete revolution. 

On show for the first time was the new G.E.C. 
flameproof loudspeaker specially designed for 
use in inflammable atmospheres such as may be 
encountered in the oil or paint industries. 
Another new addition on the stand was air- 
conditioning equipment; this means __ that 
another firm is now entering this rapidly 
extending field. At the exhibition 10 other 
firms were showing equipment for this purpose. 


LEVELLING SHOCK ABSORBERS 


In order to render machines more mobile 
and at the same time to reduce vibration, 
Cementation (Muffelite), Limited, were showing 
the Barrymount levelling device. This consists 
of a rubber block mounted between two plates, 
on the upper of which the foot of the machine 
rests, while the block itself stands on the floor. 
An adjustable screw passes through the upper 
plate and is used to raise or lower the machine 
foot until it is level. The diagram, Fig. 1, 
shows the construction. Vibrations and shocks 
are absorbed by the rubber block, and the 
range of mounts available has load ratings 
from 70 to 2,500 Ib. Even the largest size 
only raises the machine by about 24 in. above 
floor level. 

For detecting sources of vibration and thereby 
locating faults, Airsonic, Limited, were dis- 
playing the Sonatron, which is a sub-miniature 
instrument, ea ily portable and with a gain of 
up to 90 decibels. The equipment, in its box, 
is shown in Fig. 2. In use it is similar to the 
industrial stethoscope that the firm have been 
making for some time, but is much smaller and 
more sensitive. The new model is tunable 
between 25 and 20,000 cycles per second and, 
using a long probe, a leak in a 10 in. diameter 
water pipe, 3 ft. 6in. underground, was first de- 
tected 250 yards from the point of the leak. By 
moving the probe in the direction of increased 
noise the actual position of the leak was deter- 
mined. Supplied with the unit are the industrial 
probe, which incorporates a crystal contact 
microphone, and an electrical probe which 
indicates the presence of live wires at a distance 
of several feet. In addition, small portable loud- 
speakers can also be supplied; the instrument 
works from two miniature batteries and, com- 
plete in its case, weighs only 18 oz. 

A device, by no means new, but which is 


Fig. 3 Automatic oil 

burner for central heat- 

ing boilers, rated between 

200,000 and 400,000 

B.Th.U. per hour. Hope’s 

Heating and Engineering, 
Ltd. 


worth a reminder, is the ** Sani-Snake,”’ designed 
for cleaning clogged pipes, exhibited by Charles 
C. Grey. It consists, very simply, of a length 
of flexible coiled wire with a helix attachment at 
the end for cutting blockage and a small feeding 
device which can be held or clamped at the 
entrance to the pipe. The length of wire is 
rotated by a unit very similar to a standard 
hand drill and screws its way through the feeding 
head into the pipe. Its extreme flexibility allows 
it to progress round almost any bend and it 
will clear ordinary accumulations of sludge. 
Sizes are made suitable for pipes up to 6 in. in 
diameter. 

An essential part of factory work is the 
labelling of the final product and several firms 
were exhibiting printed adhesive tapes for this 
purpose, as well as automatic machines for 
sticking printed labels on to tins or bottles. 
Adams Powel Equipment, Limited, were exhi- 
biting machines for the semi-automatic glueing of 
cartons and also for closing them by riveting; in 
addition, they showed a large range of stapling 
machines. For printing labels and_ similar 
work, among the firms present were Dapag 
(1943), Limited, who were showing examples of 
their range of ** Tickopress ** machines. In one 
model the type is held in slots on the printing 
drum and can be slid on to a “stick” for 
transfer to and from the type case. These 
machines have automatic numbering which can 
be made consecutive or in batches up to 16 of 
the same number, and can print at the rate of 
150.a minute. Several other models are available 
for different types of work. 

A feature of present-day exhibitions, which 
was exemplified in this one, is the grouping 
together of equipment of the same type, forming, 
as it were, a specialised exhibition within the 
exhibition general. Two examples were present: 
one of control equipment and the other of oil- 
burning equipment (already referred to) mounted 
by Shell-Mex. The products of 70 manufacturers 
were ranged on the stand, so that visitors had 
a chance of comparing different types and 
selecting the one most suitable for their require- 
ments. 

Fairly typical of the smaller units was the 
one shown in Fig. 3, made by Hope’s Heating 
and Engineering, Limited, which is for central 
heating boilers with ratings from 200,000 to 
400,000 B.Th.U. per hour. It is fully auto- 
matic in Operation; other sizes are available. 
More than 150 exhibits were d'splaycd on the 
stand, ranging from plant for heating factories 
of 1,500 sq. ft. and upwards, to equipment for 
boilers generating up to 50,000 Ib. of steam 
per hour. The packaged boiler was represented 
by several examples from different makers. 
Radiant space heating was in operation between 
the two parts of the stand, the fuel used being 
Bottogas. 

Unique among the “ gadgets ” on exhibition 
was the “Jet” pattern developer made under 
licence by Triangle Products, Limited. It is 
de igned for laying out sheet, metal work to 
give the form required for elbows, joints and 
junctions of various sorts. When the device has 
been set up all that is necessary is to chalk the 
edges of the patterns and then roll the assembly 
over the sheet metal, when the pattern traced 
out will be the required form for cutting. 
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SAFETY VALVi wity 
HIGH DISCH. 2GE 


The H.S. range of safety va! 


Crosby Valve and Engine: made by the 


Limited, Ealing-road, Wembley PP nem estd 
a high discharge capacity and h \¢ been a. 
coefficient of 30 (the maximum) by Llo ds 
Register of Shipping. This c ' 


cificient is C 
the formula W = C.A.P., where W is the ode 
of steam discharged in pounds per hour, A j 
the nozzle area and P the liftine ‘of the 


pressure of the 
valve. 

The illustration shows the construction of 
these valves. The pressure joint between the 


safety valve and the boiler is made on the nozzle 
flange, so that only the stainless steel nozzle and 
disc are normally subjected to the steam pressure 
The nozzle fits loosely to the body so that undue 
any distortion due to non-uniform expansion of 
the body is avoided. Adjusting rings are pro- 


Ah 14,4,0,4, 00 | 


| 


er 


= 
er 





The internal construction of the H.S. range of 
safety valves incorporates flat seats on both disc 
and nozzle, and allows high discharge rates. 


vided on both nozzle and guide, enabling low 
blowdown to be attained in addition to positive 
opening and closing, and both have flat seats 
which can easily be resurfaced if necessary. 
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WELDING CONFERENCE 
London, June 1957 


Organised by the Institute of Welding, the 
first British Commonwealth Welding Conference 
will be held in London and at Saltburn-by-Sea, 
Yorkshire, from June 17 to 29, 1957. The main 
objects of the conference are to exchange 
information on the present technical position of 
the welding processes and their main applcenen 
within the Commonwealth; to consider means 0 
improving the exchange of technical information 
about welding; and to emphasise the importance 
of the contribution which welding can make 
increasingly to the developmen! of modern 
engineering production. ; 
Ten pon Dr each of three hours, will be 
allotted to the papers, and offers of hi a0 
for presentation at the conferen-* are —, 
These offers should be made on a {. :m obtaina “a 
from the secretary and must be eived oe 
conference office by August © 1956. 


secretary of the conference is \' G. a. 
M.A., and all communicatic ie 
addressed to the secretary, Insti! f , 


2 Buckingham Palace-gardens, | a, $.W.1. 
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] a Par lament civil aircraft had to obtain permission from air- he had tabled for inclusion in the Road Traffic nF yes 
; traffic control before crossing an airway. Mili- Bill. He agreed Pera Frank that anyone ae Mi F 5 
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™ ements, and was told by Mr. R. A. Butler that Mr. Ernest Davies (Labour), who wondered Trade, agreed that there had been no consultation " Be, - 
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| of a et was the only way in which progress Teceived. He promised to look into a suggestion WAS @ member of the committee. A large ees ; 
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particulars. He appreciated the need for care in detour bad-weather zones, as was the case with me  -rsaty — tation with the committee . = 
passing on details about fusion processes, but the latest American and Swiss machines. "E nib a ‘*~ "Fair's L d . : { 
pointed out that a good deal of information had Mr. J. Rankin (Labour) pointed out that on se iah a. 1947 gy ti ‘ed “05 250 in vit: oe 
been published already at Geneva and elsewhere. Military and civil aircraft usually flew under 1948 aaa decli 4 dil eee os. = -j * 4 hs 
No statutory limitations had at present been Separate controls, especially near London Air- — | 7 1a fo 1954, 600 in a - 
imposed on the number, type or capacity of the Port, and asked whether it would be possible ot he of : firm Y ibiti Rk. ~ t Las § 
nuclear reactors that might be constructed, for these controls to be synchronised, on safety f . ‘een, S48 . oa 7 a ind puv- “" i 
owned or operated in the United Kingdom by rounds. Mr. Watkinson described this as a |©Wer er he ~— isplay — _ an rf. G 
vate industry, but it should be emphasised £00d suggestion and promised to inquire into it, Ot complete stands. Figures supplied by the wm ¢ 
private in Y; ; . lige Pp : Birmingham Chamber of Commerce, who were A i 
hat ny,somtol cesar im dhs SOMMECON Makeap of Bish Merchant Flet rxponsble fr the Birmingham section. showed | 
monopoly of fissile material. The Government A number of questions in relation to the post- page spear pete. year age met age P ; ; 
had in reserve certain powers under the Atomic war progress of British shipping were put tO aiaven hundreds during the next six ye io foe F 
: : : six years. In ‘ : 
Energy Acts, but they considered that theyneeded Mr. Watkinson. He informed Mr. T. George {954 there were 986 exhibitors, and 979 in 1955 , ate. § 
the assistance of private industry and did not Thomas (Labour), who represents Cardiff West, x By : ' 
feel that any abuse had arisen. that in September, 1939, approximately 57 per Colonial Problems for British Scientists és (oo. fF 
Mr. Butler agreed with Mr. G. Nabar.o cent. of the gross tonnage of the United Kingdom Mr. J. R. Bevins, Parliamentary Secretary to , wee | 
(Conservative) that one of the objects of these merchant fleet consisted of liners and about 4. Ministry of Works, who represents the Lord : 
Acts was to obtain the maximum possible 18 per cent. of tankers. The corresponding president of the Council in the House of Com- : 
co-operation between the privately-owned elec- percentages in January, 1956, were 51 per cent. tons, was asked by Mr. Ian Mikardo (Labour) a | 
trical and mechanical-engineering industries. or ee ces ts Rey es the what steps were being taken to implement the "ss : 
68 HOUR WEEK AT DOUNREAY United Kingdom fleet in 1939. Ten vessels of oo pla enti er penne yee ren . : 
Sir David Robertson (Conservative) drew this nature were included in the fleet in January for use ba et with firs alien, $ ; 
Mr. Butler’s attention to the 68 hour week being _ last, but their total tonnage was less than half of 4, Mikardo was informed that pools of scient- , if | 
worked at the construction of the Authority's |! per cent. of the total fleet. In another answer jot. for use in this way had been established at Shia | 
power station at Dounreay, pointing out that to Mr. Thomas, the Minister said that informa- the instance of the Secretary of State for the i. ; 
manpower for other essential building work on tion regarding the proportion of the world’s Cojonies at a number of agricultural research 
housing, schools, and for agricultural purposes seaborne trade carried by British tramp eenmners institutions and also at certain stations of the 
could not be obtained unless excessive overtime in 1939 and 1955, respectively, was not available. Denartment of Scientific and Industrial Research. 
e of earnings on a similar scale were paid. Sir = m A new pool had been set up for ; H 
disc David asked if the Authority could be directed to Ballast Sailings to North America sine ta two eo Salas we, 4 ioe — panna . ; 
S. operate two 8 hour shifts a day at Dounreay in Also in reply to Mr. Thomas, who inquired i 
future. whether there had been any increase during the Diesel-Electric Trawlers °4 . 4 
_ In reply, Mr. Butler said he had been informed past two months in the numbers of merchant Mr. Hector Hughes (Labour) pointed out that * | 
“ta by the Authority that the single-shift system in vessels leaving this country in ballast for the the research ship, M.S. Sir William Hardy, . 
eats operation at Dounreay was necessary to complete purpose of seeking cargoes in North American built at Aberdeen, was the first British trawler . 
the work in time for the station to fulfil its ports, Mr. Watkinson said that there did not to be electrically propelled and inquired what } { 
function in the nuclear power programme. appear to be anything exceptional in these steps were being taken to apply this technique } 
Recruitment of two 8 hour shifts, if it were movements. Some 201 merchant vessels of all to other fishing trawlers. Mr. S. W. Digby, 2 
Possible, would mean an increase of at least flags left the United Kingdom in ballast during Civil Lord of the Admiralty, replied that, bs 5 H 
40 per cent. in the labour force employed, January and February, 1956, bound for North although the use of that method of propulsion ' - a 
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Were \e usual remissions which occurred when and steering arrangements of 97 per cent of cars cost per unit of power so generated. He was , + y ’ 
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THE HUMAN 
ELEMENT 


A marginal change in unemployment figures— 
The rate for the job on farms—Motor-car workers 
want a Government inquiry into their industry 
—Three-day strike due to a misunderstanding 
—The housewife’s point of view on short-time 
working—Company chairman is the oldest union 
member. 
+ & @ 


The Employment Situation 


Between the middle of February and the middle 
of March, the number of unemployed decreased 
by 10,000 and at the latter date were 4,000 fewer 
than at the same time a year ago. In March the 
percentage of unemployed was 1-2 compared 
with 1-3 in February and in March, 1955. The 
latest figures for numbers working overtime in 
manufacturing industry are for the week ending 
February 25. At that date there were reported 
to be 65,000 operatives on short-time losing 
on the average 114 hours each. On the other 
hand, there were 1,560,000 production workers 
averaging 8 hours overtime each. 

Thus, judged by the latest figures, there was 
no drastic change in the situation in the labour 
market up to the middle of March. It is not 
possible for even the gloomiest pessimists to 
see disaster for workers as a whole when the 
unemployment percentage falls by 0-1 per cent. 
It is important to keep this sense of proportion 
in mind. There is no doubt that there will have 
to be a drop in overtime and some temporary 
unemployment in some industries if inflation is 
to be halted. It is wrong, however, to read into 
the dislocation of one or two industries a country- 
wide worsening of the employment situation. 
On the whole, men are still scarce. 


x * * 


Agricultural Wages Policy 


Recent statements by officials of the National 
Union of Agricultural Workers suggest that the 
demands for increases in wages will be pressed 
most strenuously this year. There is widespread 
dissatisfaction with the turning down of their 
last claim. Last week the general secretary of 
the union, Mr. Harold Collinson, warned that 
““we are getting to that point where we are 
getting really annoyed.” The annual conference 
of the Warwickshire branches of the union 
approved a resolution urging that farm-workers 
and farmers should co-operate more closely and 
should insist upon the adoption of a long-term 
plan for the production and marketing of all 
agricultural produce. This need for long-term 
planning was stressed in the Lords debate on 
the Government’s farm price policy. In the 
words of Lord Walpole: ‘“* Why should farmers 
bear the continued anxiety of wondering what is 
going to happen at the next price review ?” 

The concern for long-term planning will also 
be in evidence when the N.U.A.W. hold their 
bi-annual conference next month. A sub-com- 
mittee of the union have prepared a scheme, 
which has been approved by the Executive, for 
the introduction of a new wages structure. The 
National Farmers’ Union are in favour of a 
wages structure which would give incentives to 
skilled workers. The nature of the work on 
farms has altered radically in the past decade, 
owing to the rapid and widespread introduction 
of machinery. The sub-committee recommmend 
that differentials should be based on the grading 
of the job and not on the employer's assessment 
of his workers. 

The union’s plans should make for a con- 
siderable tidying up of the industry’s wages and 
thus make easier the farmer's task of calculating 
his return on investment in machinery. The 
rate for the job, however, when so many jobs 
are done by the same worker, could create 
problems of demarcation besides wh ch those 
arising in shipbuilding would be child’s play. 





The union are to be congratulated on their at- 
tempt to introduce logical rates of pay, but they 
must not under-rate the difficulties of “* a rate for 
the job.” It is the small, not the large farmer, 
who will find it difficult to apply the new rates 
without raising his already disproportionately 
high costs. 


x * * 
Cars and Their Makers 


Some 400,000 engineering workers in this country 
get their livelihood directly—and many more 
indirectly—from the manufacture of motor 
vehicles, and a very good livelihood it is. Average 
wages since the war have been substantially 
higher than in any other industry. | Nowhere 
have such large numbers of semi-skilled and 
un-skilled workers—who predominate—been paid 
so much. Now they are worried, and have lost 
no time in translating their worries into a 
demand for action. They want an immediate 
fact-finding inquiry into the general position of 
their industry, “* including design, capital invest- 
ment, profit, export organisation, restrictions 
and distribution costs.” A _ resolution was 
passed last week by the executive council of the 
Confederation of Shipbuilding and Engineering 
Unions that the Government should be asked 
to instigate an immediate inquiry. 

For the first time since the war the industry 
has experienced a seasonal fall in demand, 
accentuated by the imposition of restrictions on 
hire purchase and of an increase in purchase 
tax. The unions are opposed to any restrictions 
on home sales. But in spite of the restrictions 
it was a seasonal fall in demand accompanied 
by short-time and lay-offs, which is traditional 
in the industry throughout the Western world. 
There will be one next year and every year until 
the spring ceases to have its special meaning. 
To be competitively strong the industry must 
put itself into a position to meet peak demand, 
and this means under-employment or—in sterner 
times—unemployment during the off season. 
This is particularly so if the Australasian markets, 
whose summer corresponds to our winter, fail to 
regain their importance for the British industry. 

The workers request an inquiry; we suggest 
that this will yield little that is not already known. 
The industry is a “ growth” industry and will 
continue to grow for some years, but not of 
course without growing pains and not without 
painful wastage in some factories. All the 
workers ask for are facts about their own 
industry and these should be freely available. 
In fact they can be obtained. Why then are 
the workers in the dark? This surely is a 
weakness which could easily be remedied by the 
industry itself. 


x k * 


Divided Loyalties 


The temper of engineering labour has become 
noticeably shorter in recent months. The 
disputes at the Rolls-Royce Scottish factories, 
at Cammell Laird’s Birkenhead shipyard, and 
many others not so widely publicised, suggest 
that the will to see the other side’s point of 
view is diminishing. Mr. Macleod, Minister of 
Labour, told the Institute of Public Relations 
last week that 1955 was the worst for strikes in 
20 years; this year is unlikely to be any better. 
The amount of time lost through strikes is not 
high—it averaged between two and three hours 
per man last year—and compares favourably 
with most other industrialised nations, but it 
is the nature of the disputes which is disturbing. 
Too many suggest poor communications between 
labour and management. 

Last week 1,100 members of the Amalgamated 
Engineers Union stopped work for three days 
at the Diesel engine works of Mirrlees, Bickerton 
and Day in Stockport, because the works 
convener was suspended for that period by the 
company’s managing director for refusing to 
obey the summons of the works manager while 
attending a meeting of the shop stewards’ 
committee. The committee are reported to 
have told the convener that his loyalty was to 
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them and that he should not th : 
In their discussion with the “ae 
union officials argued that nvenor = 
: torn between two loyaltie which the 
managing director replied: must mak 
up his own mind whom he w ‘or—after i 
we pay the wages.” F 

That such situations should € at all is” 
sorry, and costly, business for | stry. on 

a 

The Female of the © cies 
The National Conference of | abour Women 
held its annual meeting in London last week 
Among the items was a spirited debate on the 
economic situation and the cost 0! living, Being 
a gathering of women—and polii cally conscious 
women at that—the picturesque 


( was not dis- 
carded for the factual when it came to giving 


abuse. As might be expected from such a 
gathering, the present Government was the main 
target for obliquy although there were times 
when the opposite sex in general came in for a 
certain amount of unfavourable comment. 

There is one point which comes out of the 
deliberations of such a gathering (no matter 
what may be its political complection) which is 
exceedingly relevant to industrial relations, [t 
is this. Most women on such occasions take 
the point of view of the housewife. They see 
the cost of living from an important angle. 
They see it as the wage packet measured against 
the quality as well as the quantity of goods, 
against the quality of service. They have a 
unique angle on the shorter working week. 
They see the strike in terms of unfed mouths 
and of men in the way rather than in terms of 
principle. Their influence is therefore immense, 
though on the whole unorganised. 

Yet does management pause to consider what 
their influence may be on a particular industrial 
dispute with labour ? In isolated communities 
like the coal mining areas, to mention an extreme 
case, feminine opinion can be quickly mobilised; 
elsewhere it is potent but diffuse. It has power 
and coherence (of a sort). Its resources as a 
constructive element in industrial relations have 
hardly yet been tapped. 


x *&* * 


Master and Man 


Last month Mr. W. W. Hackett, Snr., com- 
pleted 60 years of trade union membership. It 
all began in 1896 when he was taken on as a 
turner at the age of 21 in a Birmingham engineer- 
ing works. On the day he became a foreman 
the manager invited him to leave the union but 
Mr. Hackett stayed on. In due course he became 
one of the founders of the precision tube makers 
Accles and Pollock, Limited, and in course of 
time he became its chairman. Thus at 81 he is 
presumably the oldest paid-up member of the 
A.E.U. and chairman of a large company. 

It is a situation to baffle the theorists and 
committee men alike. Is he the arch-type of 
repentant capitalist and unrepentant trade 
unionist all at the same time—or vice versa. 
Has he ever been in the difficult intellectual or 
moral position where he has had to strike against 
himself ? Or worse, has he ever been m the 
physically awkward position of being on the 
inside and having to lock himself out ? There 
must have been times, especially in the early 
days, when he was caught between two fires. 

it is all very untidy and illogical by some 
people’s standards. Yet it has worked for Mr. 
Hackett. He must have been a very — 
man at times over those 60 years, ‘hough for al 
we know he may have been a tartar in the works. 
He must have had to lea:n to suffe! fools, acd 
ally humourless and tidy-minded fools, gladly. 
It has certainly been a triumph © compromise 


and above all a triumph for the ividual. 
ever industry's role of honour is ¢: vn up, W 
they have put up the great capta’ » of aoa 
and the great fighters for the rights the — 2 
man, they must also find a place * Mr. Hi ol 
—preferably in the middle bet the o 


two. 
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ELECTRIC MOTORS 


e and associated equipment 
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4 FOR THE OIL INDUSTRY 
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It 
= Metrovick Engineers have made an extensive 
gle. study of motor, control gear and switchgear 
- problems in the Oil Industry. Results of this 
7a experience are crystallised and arranged for easy 
iths reference in this fully illustrated 197 page book. 
oa Information given includes a selected choice of 
a motors and associated equipment both flame- 
rial proof and non-flame proof, with rating lists and 
~ dimension tables. Useful general details of motor 
ed: drives and maintenance are also included. 
ol Senior personnel associated with oil and chemi- 
ave cal industries are invited to write for publication 
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COLVILLES LIMITED 


AT MOTHERWELL 


Colvilles Limited have entrusted to the G.E.C. 
the building and equipping of the new power 
station for their Iron and Steel Works at 
Ravenscraig, Motherwell. 

This project includes turbo-generators, boilers, 


buildings and blast furnace blowers, electrical 


equipment and all civil engineering work. 


THE GENERAL ELECTRIC CO. LTD., FRASER & CHALMERS ENGINEERING WORKS, ERITH, KENT 
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Machine Cut 
GEARS 


of all kinds— 
to specification in any material. 





We guarantee the teeth of all wheels cut by us to be 
correct, and all work is examined and checked before 
being despatched. Each gear wheel of a pair is run in 
correct relative position to the other in a special gear- 
testing machine. No perceptible backlash is allowed in our gearing, and thus we can 
ensure very silent running. 


Our booklet “MACHINE CUT GEARS” contains much information of 
interest and use to engineers. A copy will be sent on request. 


The ABBOT ENGINEERING Co. Ltd., 


22 SMITHHILLS PAISLEY 
Telephone ; PAISLEY 4272 Telegrams ; “ABBOT, PAISLEY.” 


SPUR WHEELS - SPIRAL WHEELS - RACKS - WORM GEARING - BEVEL WHEELS .- FIBRE PINIONS 

















SS 





Direct Shipments to and from 


Ze PORT OF GLASGOW 


on the River Clyde, serve at attractive charges 


INDUSTRIAL SCOTLAND and adjoining territory. 


Facilities of the first class for Ships and Cargoes—Foreign and Coastwise 





WRITE : GENERAL MANAGER AND SECRETARY— 


THE CLYDE NAVIGATION TRUST . 16 ROBERTSON ST., GLASGOW, C.2 


TELEPHONE : CENTRAL 2695 
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Fully automatic 
packaged boiler 


British-made by the Babcock & Wilcox 
Organisation, the ‘Steambloc’ is backed by a 

century’s experience in shell boiler manufacture 
and operation, ensuring the highest standards 
of design and construction and the use of the 
best materials and auxiliary equipment. - 


Every ‘Steambloc’ unit is fully tested 


under working conditions before dispatch. 


The First and Finest Choice in Packaged Boiler Plant 


Send for Publication 1628 


SPENCER - BONECOURT - CLARKSON LTD. 


14/IS Fetter Lane, London, E.C.4 Telephone: Fleet Street 0481 and 618! 











PRINTING SPEEDS ACCURATELY 
INDICATED 





OY ea ‘ 
te bb Se ae 





FEET 


| PER MINUTE In the Printing Department of Mars Ltd. at 


Slough, an Evershed electrical Tachometer fitted 
to a Photogravure Printing Press gives remote 


indication of running speeds. 


The indicator shows the amount of wrapping paper 
passing through the press, and enables the operator 
to ensure that the speed is correct for the particular 
type of paper being printed. The Company also 
uses an Evershed Tachometer on their main pro- 
duction belt to ensure that speeds are maintained 


and production is kept at a constant level. 








—~, OLYMPIA 


| ey 


April 23 - May 4 
ire Stand No a4 


The Evershed electrical Tachometer is an apparatus 
for indicating and recording, at a distance, speeds 
and other proportionate quantities such as rate of 


production. 


FOR DETAILS OF EVERSHED TACHOMETERS, WRITE FOR PUBLICATION NO. 1.224 


EVERSHED & VIGNOLES LIMITED -. ACTON LANE WORKS - CHISWICK - LONDON - W.4 
TELEPHONE: CHISWICK 3670 . CABLES: MEGGER, LONDON . TELEGRAMS: MEGGER, CHISK, LONDON 


6/201 
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WE STOOL So 


HE money goes 


lenoids 
in—the ticket comes out! The 

traveller pays no thought to the magic that brought 
the ticket so quickly and easily to hand. But we suggest 
it would be worth your while to do so. 

Westool Solenoids which help control the action of the 
London Transport Executive ticket issuing machines may 
be the means of increasing the efficiency of one of your 
processes. They can be employed to push, 


pull, open, shut, start, stop—in short, 





they are “‘the muscles of industry” with 
limitless applications. 

Look around your works. See if 
you think there is a job of work that 
might be controlled by solenoids 


A Series 2046 D.C. 
Solenoid usedin L.T.E. 
ticket machines manu- 
factured by Messrs. 
Brecknell, Dolman & 
Rogers Ltd. of Bristol 


—then get in touch with Westool 


for advice. 











ST. HELEN’S AUCKLAND, CO. DURHAM 
Telephone: West Auckland 317 (4 lines) 
Cables: Solenoid, West Auckland 





Export enquiries to Export Managers 
Stamm & Partners Ltd., 59 St. Martin’s Lane, London, W.C.2 


Telephone: Temple Bar 5383 (10 lines) Cables: Stamstam, London 





Westoo! also make Coils, Coil Winding Machines, Transformers, Warner Electric Brakes and 
Clutches, Grinders, Small Motors, Vibrators, Air Conditioners etc. 


ONES TEMES NN ALO LENT SILENT ED TEE II IIE SOAPS a a 
Tid. 18 
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\} =~ VOKES GENSPRING 


‘pipe hangers are 
used throughout 


the oil industry 


Photograph by courtesy of 
The Associated Ethyl Com- 
pany Limited. 











At their Ellesmere Port Works in Cheshire, 
The Associated Ethyl Company Limited have made use of 
VOKES GENSPRING Variable Support 
Pipe Hangers to control movement which could set up very 
great stresses in the piping. ‘Shell’ have also 
incorporated VOKES GENSPRING hangers throughout the 
Platforming Unit at their Stanlow Refinery in Cheshire. 


Photograph by courtesy of 
‘Shell’. 





VOKES GENSPRING 
Variable Support 
Hangers are specifically 
designed for the control of 
vibration and limited thermal 

movement of piping, but where piping 
systems need to be ‘floated’ to offset the 
effects of extensive movement, 
Vokes Genspring Constant Support 

Hangers should be used. 
The full range is detailed in the 
Vokes Genspring catalogues 
available on request. 


VOKES GENSPRING 


SUSPENSION SYSTEMS 


DEPT. 1/2 ‘ VOKES GENSPRING LIMITED * GUILDFORD * SURREE 





















ENGINEERING April 20, 1956 


The readily 
transportable 
irrigation pump 
that delivers 
2,000 gallons 

a minute 














London area distributors for sales & service 
Richard Grosvenor & Co. Ltd., 
54 Victoria Road, Surbiton, Surrey 
Telephone: Elmbridge 6755 
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A Gilkes 8-inch “D” Type Pump shown 
mounted on an International Harvester Super 
BWD 6 diesel tractor. 


The GILKES 8-inch “D” Type Irrigation Pump embodies many 
special features. Mounted on an agricultural tractor in a few 
minutes, it is simple to operate, and is strongly built to withstand 
the toughest treatment. This handy, easily maintained pump can 
flood an acre of water I in. deep, in twelve minutes! ILKE 
Approved by leading tractor makers. For specifications and per- 

forr:.ance details, write for leaflet GGG 29. PUMPS 


j 





— 








GILBERT GILKES & GORDON LTD 


KENDAL Telephone: Kendal 28 ENGLAND 
London Office: CRAVEN HOUSE, KINGSWAY, LONDON W.C.2. Telephone: HOLBORN 3231/2 

























and a monument to courage, 
skill and achievement. 


and a guarantee 
of finish and dependability in 
steel castings, either black or 
machined. Over 40 years’ ex- 
perience in producing high grade 
castings up to 25 cwts. 
Ample facilities for accurate 
machining are available if re- 











_National Steel Foundry 


quired. 





(1914) LTD. KIRKLAND WORKS, LEVEN. FIFE. ‘PHONE LEVEN 693. Lonpon Orgce. ALEXANDRA HOUSE, KINGSWAY, W.C.2 
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Collector’s Corner 


A Clouded Yellow perhaps . . . what a prize for a youthful 


collector! But the obsolete machinery and metal scrap in the factory 


yard is a collector’s item, too — for an organization like Thos. W. Ward Ltd. 


who have the facilities to handle it on a large scale. 


Scrap metal accounts for more than half the metallic charge fed into 
Britain’s iron and steel furnaces. Much of this passes through W ards’ depots 
where mountains of metal are sorted and processed every day. 


In these modern times, scrap has become an industry itself, and, as in many 


other fields Wards are in the forefront of the industry. 


SERVING INDUSTRY AROUND THE WORLD 





GP/48 
Head Office: ALBION WORKS - SHEFFIELD London Office: BRETTENHAM HOUSE - LANCASTER PLACE C2 
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began in 1948 to build air-cooled diesel engines in large series. 


7 years after, in 1955, the oldest engine manufacturers in the zy 

world had built and sold 150.000 air-cooled DEUTZ diesel engines Prey — 
totalling 7.5 Million B.H.P. These equipment engines are used all Mig) “ial 
over the world for every kind of application. DEUTZ builds air-cooled ete te a 


1 to 12-cylinder diesel engines with an output range from 5 to 
250 B.H.P. for road vehicles, rail vehicles, water craft, working 
machines in all fields of application, generator sets for stationary 
and mobile electric and power plants. 





KLOCKNER-HUMBOLDT-DEUTZ AG. KOLN 


73 
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FERRA 





OFF THE SHELF.. 





FERRANTI 


DISTRIBUTION TRANSFORMERS 
















Ferranti Ltd. can deliver from stock — 
6.6kV and 11kV, single and three for Distribution Transfornier 

phase, pole and ground mounting above specification but with low 
Distribution Transformers to B.E. CRS Cores, and for 5kVA, 
Specification—T1 (1954) throughout 
the range of standard ratings. 













FERRANTI LTD - HOLLINWOOD -: LANCS 


l KERN HOUSE 36 KINGSWA 


—__--S—-—rs>~s~S es ( Tr !,.LlhrlC Ff OC(TF/1' 


Metal Selden: 


Pm CNnO USER Y 











Metal Sections Limited offer the production of light 
gauge metal sections—in steel, aluminium alloy, brass, — 
copper, etc. —NOTCHED, PUNCHED, COLD FORMED 


and cut to length in one continuous operation, with uni- 





formity of gauge throughout. 
Sections also manipulated and fabricated into complete 


assemblies for all industries. 


Write for full details 
Member of the Cold Rolled Sections ciation. 
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Perforated metals 


in hundreds of different designs .... 
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These are produced by Braby from standard dies. Round holes vary in size from 625 to the square 
inch to a diameter of 3 in. Steel and non-ferrous metals with round, square, diamond, slotted, hexagonal 

and oval perforations are manufactured by Braby for an immense variety of purposes to suit almost every industry. 
“ We also perforate precious metals, paper, cardboard, rubber, cloth, plastics, leather and other materials. 


Our fully equipped toolroom has the experience and capacity to manufacture dies ee 
Q \ i i 
4 


for special requirements. We welcome your enquiries. 


=O Anos 
mY ae 


FREDERICK BRABY & 


LONDON WORKS, THAMES ROAD, CRAYFORD, KENT, 


OTHER FACTORIES AT: 
Havelock Works, Aintree, Liverpool, 10. tTeL.: Aintree 1721 Eclipse Works, Petershill Road, Glasgow N. 
TEL.: Springburn 5I5I. Ashton Gate Works, Bristol, 3. TrL.: Bristol 6404) 
And Falkirk 
OTHER OFFICES : 352-364 Euston Road, London, N.W.1 (Head Office). TEL,: EUSton 3456 
110 Cannon Street, London, E.C.4 (Export). TEL.: MANsion House 6034 
Queen’s Buildings, 10 Royal Avenue, Belfast. TEL.: 26509. Palace Street, Plymouth. TeL.: 62261 








COMPANY LIMITED 


ONE OF THE WIDE RANGE Telephone: BEXLEYHEATH 7777 


BRABY 

















A HUGH SMITH MACHINE TOOL 











PLATE STRAIGHTENING 
ROLLS... 


ete 








HYDRAULIC PRESSES 
FOR PLATE BENDING 


BULKHEAD 
FLANGING PRESSES 


PLATE EDGE PLANERS 
PLANO-SHEARS 
PLATE~ BENDING ROLLS 


PLATE 
STRAIGHTENING ROLLS 


ETC. 











of modern robust construction suitable for shipyards 
and structural shops where the continuous production 
of flat plates is essential. 

The machines are of the seven-roller type having four 
rollers above and three below. The top rollers are hand- 
elevated on the smaller models, and motorised on the 


larger sizes. The two central top rollers are raised and 
lowered simultaneously to suit the plate thickness and 
the two outside rollers have independent motors for 
raising and lowering as required. A range of sizes 
is made to handle plates up to l0ft. wide and up 
to I+;in. thick. 


HUGH SMITH & CO. (POSSIL) LTD. 


POSSIL ENGINE WORKS, GLASGOW, N. 


Telephone : POSSIL 8201-3 


Telegrams : ** POSSIL, GLASGOW.” 


Bk I 
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Now, 
tell me 
this... 


‘What is Ferobestos ? *’ 


Ferobestos plastics are non-metallic asbestos based Materials 
impregnated with resins and moulded into a hard insoluble 
infusible substance. It is an engineering material in its om 
right. 


‘‘What advantages has Ferobestos 
over other materials ? *’ 


Ferobestos has outstanding basic advantages :— 












Plug and Gland Cocks 


Peglers high production keeps 
prices down 





We can supply a wide range of the highest quality gun- 
metal plug and gland cocks, at a low price made 

possible by continuous production. 

Send today for a catalogue. 








High strength in proportion to weight 
High temperature resistance 
Low moisture absorption 











Good chemical resistance 





1111 Gunmetal threeway gland 
cock. (“T” or “L” Port). Female 
ends tapped BSPT (Taper) (BS21). 
For ——— to 150 Ibs. p.s.i. 


1081 Gunmetal plug cock. Female 
ends tapped BSPT (Taper) (BS21). 
For —— up to 150 Ibs. 
p.s.i. }°—3”". 1082 for pressures 
up to 200 Ibs. p.s.i. #°— 2”. 


Good electrical resistance 










> KK KK 


High wear resistance 
%€ High dimensional stability 


















‘‘How is Ferobestos supplied ? ” 


Ferobestos plastics are usually supplied in sheets, rods and 
tubes, but they can also be moulded to your requirements 
where contour permits and where quantity justifies the cost 
of mould tools. All forms of machining are carried out for 
you where necessary. 












v “<) ‘*How are other engineers using Ferobestos ? ” 
f Engineers in all branches of industry have solved construc- 





1090 Gunmetal gland cock. Fe- 
male ends tap’ BSPT (Taper) 
(BS21). For pressures up to 150 
Ibs. p.s.i. }°—3”. 1091 for pres- 
sures up to 200 Ibs. p.s.i. $”— 2”. 


1093 Gunmetal flanged gland 

cock. Flanged to BST “E”’. For 

Steam pressures up to 100 Ibs. 
p.s.i. 1°—3”. 





o> ~ \ tional problems with Ferobestos Plastics. 

ye Here are just a few of its applications :— 
Bushes - Coupling Discs - Guides - Mounting Pads 
Gears - Rollers - Piston Rings - Wearing Slippers 
Bearings - Compressor Blades - Thrust Washers 


‘What sort of service is behind Ferobestos ? ” 


J. W. Roberts Limited, who specialise in engineering and 
structural applications of asbestos, have set up a new depart- 
ment, entirely devoted to the development of Ferobestos 
Technical Plastics. This ensures a prompt, efficient service to 
engineers and designers. 












Also in gunmetal 
Pet and Drain Cocks }”—}”. 
Hexagon Steam Unions }”—3”. 


Steam Couplings with Brazing 
Tails #”°—1”. 





Water Gauges, 


1097 Gunmetal pany f flanged 100-200 Ibs. p.s.i. 
cock. (‘“T” or “L”’ Port) 


anged to BST ““E”. For pres- Plug Cocks MF ends }”—3”, ey 
sures up to 100 Ibs. p.s.i. 1°—3”. | p me 


J. W. Roberts Limited 
Oz: ler Ss | Ferobestos Department ”’ | 















Limited 


L he 


iS [rhe LPuarantlee 





BELMONT WORKS e DONCASTER 


London Office and Warehouse : J. W. ROBERTS LIMITED, orwich 840 
PRESTEX HOUSE * MARSHALSEA ROAD: S.E.1 | Ferobestos Department Chorley * New Road * Lostock Bolton * Te’: H 


Branch Sales Offices* London, 
Birminghum Glasgow, fe 





ar 4 Member of the Turner & Newall Organisation. 
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Hydraulic Pumps 
* 





STANDARD UNIT 


(Fixed or variable delivery) 














MOTORISED UNIT 


(Fixed or variable delivery) 


———— 





all ways 





SPECIAL UNIT 


(Fixed or variable delivery) 











SOME PROVED APPLICATIONS 


Hydraulic feeds in machine tools, textile machinery, drilling equipment, 


test rigs, etc. Lifting gear in mechanical handling. Hydraulic equipment 
in aircraft (80,000 supplied to aircraft industry.) Hydraulic pressure In 
testing machines. Metering and mixing equipment. Pressure lubrication. 


Oil Burner feed equipment. 


Write for further details to: — 


Thomas Savery Pumps 


BRACEBRIDGE ST. BIRMINGHAM, 6. 


Tel: Aston Cross 1366-7 














HOLLOW BORED SHAFTS 


Sinatra tncsienpine shania nck mtuuta nc detain saath 


KEETON SONS & CO. LTD. 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
ROYDS FOUNDRY AND ENGINEERING WORKS. SHEFFIELD. 4 


Qaane SSeeee0) 


r 
! ' 
i 4 
I i 
i i 
1 1 
1 ' 
1 1 
i ! 
1 1 
1 1 
1 ' 
i ) 
rl ] 

' 
1 i 
' | 
: 1 








all on our own 


We are the only people to commercialise deep hole drilling. 
By this method we produce hollow bored shafts, the chief 
advantages of which are as follows :— 

PRICES ARE KEEN particularly where small quantities or 
special sizes are required, or where the bore diameter is 
less than half the outside diameter. 

SPECIAL PROBLEMS can be dealt with by the hollow boring 
method that cannot be dealt with practicably by any other 
process. We can for instance drill different diameter bores 
within one shaft, profiled if necessary to any shape re- 
quired. If you want quick delivery of hollow bored shafts— 
whether in stock sizes and shapes or to your own specifi- 
cations—it’s worth getting to know more about Keeton’s. 
We bore any diameter hole from ?}?” to 6” in lengths up to 
4’ in the smaller bores and up to 18’ in the larger bores. 
Send for free leaflet. 
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NEEDLE BEARINGS 
incorporating CAGES 


Why use a cage? 
Because it provides the 
logical means of presenting the needles in true 
rolling alignment to the axis of the shaft. The [qq 
needles cannot skew across the track when 
mounted in the INA CAGE. You obtain Higher 
Speeds, Closer Running Clearances and even Load 
Distribution across full width of the 
rolling members of the bearing. 


Re, 


INA NEEDLE BEARINGS LTD., 


Swiss House, 34-35, Fitzroy Square, London, W.| 
Telephone: MUSéum 3161. Telegrams: Inabeco, Wesdo, London 






The machine illustrated is typical of the special 


eo e e @© Jay 
at 


purpose presses which L.E.H. develop and 


manufacture to customers requirements. 


LY 


if your problems include presses, pumps, valves 
or other hydraulic equipment our resources 
and experience are at your disposal and your 
enquiries are assured the most careful and 


expert attention. das, 





Registered 


THE LEEDS ENGINEERING & HYDRAULIC CO. LTD. - RODLEY ° LEEDS 


Telephone : Pudsey 2859 Telegrams : PUMPS, RODLEY 


~ 


} Trade Mark 
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FOR COILING AND UACOILING OF 5 TEEL AND NON-FERROUS ST. RIP 


CONSULT 
HEAD WRIGHTSON 













The four Head Wrightson pay-off and tension reels shown 
above represent part of an order for 7 which were 
supplied for temper mill, slitting line, and cut-up-lines 
handling aluminium strip. Designs are 
available for many sizes and types of 
pay-off and tension reels. Units now being 
built are suitable for coils of 20 tons weight and 74” wide. 
One customer has recently ordered 9 reels for steel strip. 


One of three reels supplied to 
The Steel Co. of Wales for 
their Abbey Works 


2 you require cold strip mill equipment consult 


™ HEAD WRIGHTSON MACHINE C’L? 


COMMERCIAL STREET, 


One of two reels supplied to The Steel 


Co. ; 
sinilin iebliasdaiabiaal 0. of Wales for their Lysaght Works 











Direect-reading spectrochemieceal 
analysis 











Up to ten elements can be quickly and accurately analysed with 
the Direct-Reading Attachment to the Hilger Medium Quartz 
Spectrograph. The plateholder is replaced by a unit accommodating 
eleven slits and photomultipliers and the slits can be adjusted 
accurately on any desired set of spectral lines. The time taken for 
measurement is about five seconds per channel. Sensitivity is high 
and reproducibility is often better than that obtained with photo- 
graphic methods. This electronic console is available in two forms; as 
a desk to support the spectrograph and house the source unit (as 
illustrated) or as a box to stand on a bench. 





Please write for catalogues CH 383 (E.N.4), CH 392 (E.N.4) 
and CH 398 (E.N.4). 





Hilger & Watts Lid, 98 St. Pancras Way. London, N.W.l 
Telephone: GULliver 5571 














Makers of precision optical instruments for analysis, measurement, and inspection 
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Illustrated are the Varley Aircraft Battery with case and lid 

made from glass reinforced plastics and the Panorama 

Industrial Safety Helmet made from the same material—both 
using the moulded pre-form method. 


NP.33 








strong as glass 


After the usual development period, glass 
CD reinforced plastics are getting into their stride. 
At Walthamstow we have established our plant 
for quantity production by the moulded pre-form method 


we 


and new buildings give space to develop the “‘laying-up” of large formations. 





The regular production of sound industrial applications, such as those 
illustrated here, give us a unique experience both of manufacturing methods and 
the behaviour of products in service. 

Manufacturers needing large quantities of strong, light-weight components 
with very special characteristics are welcome at our Walthamstow works to 


discuss the potentialities of glass reinforced plastics. 


ee 










NATIONAL PLASTICS (SALES) LTD. 


N ATION AL PL ASTI Cc S Sales Organisation for BRITISH MOULDED PLASTICS 


LTD., Avenue Works, Walthamstow Avenue. London, E.4 
LARkswood 2323 





"improved design 
ensures 


makes intricate BENDS 
and FOLDS with extreme 
accuracy 


For hand operation. Fabricated steel! plate construction. 
Counterbalanced folding beam. Adjustment forJround 
and sharp bends. Quick clamping through eccentric 
levers with independent clamping each end of machine 
over_4ft. wide. Top beam rises IZin. Simple adjustment 
allows clamping of all thicknesses of metal within 
machine’s capacity. Narrow return bends can be made 
in light material. Adjustable angle stop for repetition 
bending. With auxiliary blade capacity given is for a 
itin. wide flange in mild steel. Made in various sizes and 
capacities covering mild steel sheets from 37in. to 120in. 
wide and 16, 14 and 12s.w.g. Immediate delivery. 


AL STEEL wcgea 


MPIA Juneatduly 


construction = 











RE HALL 
le EMPIRE HALE 
nite ‘round FlOOr 


Edwards House, 359-361 Euston Road, Loncon, ped 

Telephonés : EUSton 4681 (7 lines) 3771 (4lines) Telegrams: Bescotoo!: cwest, Lo 

Lansdowne House, 41 Water Street, Bire nghamy > 
o a“ Telephones: CENtral 7606/7 Telegrams : Bescotoo!s, Birming 


DESIGNED AND BUILT BY... 
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Protected 
against Fire 
by the 


Mulsifyre 
System 








537 














Stainless Steel Impeller 


Write for descriptive literature to :— 


Mather & Platt Ltd. 


MANCHESTER & LONDON 





PARK WORKS ° MANCHESTERIO 
PARK HOUSE, 22, GT. SMITH ST., LONDON, S.W.| 





r on 


| 





The answer to many problems of 
corrosion has been found by the use of ! 
Head, Wrightson’s Stainless Steel Cast- 


Ee. sea 
ey z AA Hs >. “4 


8i 


62,000 K.V.A. Transformer at Brighton Power Station C.E.A. 











ings. Modern High Frequency Furnaces 
are employed to produce stainless steels 
of 11-5/13-5% Chromium: 18% Chrom- 
tum 8% Nickel: and Chromium Nickel 
Steels with the addition of Titanium, 
Moly denum or Columbium. 
_ Stainless steel castings can be supplied 
in easy machining quality. 

Heat Resisting Steel Castings are also 
4 speciality, 





HEAD, WRIGHTSON 


sTEEL FOUNDRIES LIMITED 


THORNBAY-ON-TEES - STOCKTON-ON-TEES - MIDDLESBROUGH - LONDO* 
JOHANNESBURG - TORONTO - SYDNEY, N.S.W. 
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A 15 TON 
2 MOTOR 
ELECTRIC 
DERRICK 


Built by 
BUTTERS 


This crane has a 150 ft. jib and handles 15 tons at 112 ft. radius 
and 6 tons at 140 ft. radius, at 40 ft. and 120 ft. per minute 
respectively. It is mounted on low bogies on standard rail 
gauge. Butters Derricks provide absolute reliability in all 
sizes, and with any form of motive power. We shall 
be pleased to submit details and quotations. 


BUTTERS BROS. & CO., LTD., MACLELLAN STREET, GLASGOW, ‘S.!I 


LONDON * THE CRANE WORKS, LONG LANE, HILLINGDON MIDDLESEX, Telephone : UXBRIDGE 3925 & 2288 


AND AT BIRMINGHAM AND NEWCASTLE 
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DERRICK CRANES 
OVERHEAD CRANES 
GANTRY CRANES 
MONORAIL CRANES 
GUY DERRICK CRANES 
PORTABLE CRANES 
MONOTOWER CRANES 
WHARF CRANES 
Molete) v (oneh sme la 
PORTAL CRANES 
GRABBING CRANES 
ERECTION MASTS 
WINCHES 


erc, 
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pressure vessels 

bunkers 

steel chimneys 

chemical & distillation plant 
built by 


$3 





DISTINGTON ENGINEERING COMPANY LIMITED - WORKINGTON - CUMBERLAND - ENGLAND 


FABRICATED STEELWORK 


arian UL 








Storage vessels with plain or dished ends, 
agitators, reactor columns, open hearth furnace 
charging boxes, switchgear boxes, feed hoppers, 
and loading pockets, are a few of the products of 
that branch of our business devoted to fabricating 
in steel. We make products of this kind either 
to designs provided by our customers, or to 
specifications according to which we make the 


necessary drawings. 


The fabrication of frames for medium and heavy 
machinery is work which we undertake for 


ourselves and for other people. 


Heavy items of equipment for hydro-electric 
installations and for rolling mills have been 
produced from time to time in our works. This 
kind of work has required not only the 
production of fabricated steelwork but also heavy 
machining work, assembling, and sub-assembling. 
Our facilities include equipment for automatic 


welding, riveting, pressing, and stress relieving. 


Parallel with this more diversified side of our 
business, mine cars are produced by flow 


production methods. 


If a customer should need some item in cast iron, 


as an alternative to fabrication in steel, the 
resources of Distington Engineering Company’s 
foundry, which makes about 1500 tons or 
castings per week, are available. 
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ALL-INS U LAW? ES 
INDUSTRIAL 


WIRING SYSTERS 


This is the ideal wiring system to withstand the rigours of industrial installations. * 














It is watertight, resists corrosion, and is safe and reliable in use. 

This BICC system is easily fixed to brickwork, concrete, wood joists or steelwork. 
Several types of cable are available, depending upon service conditions. They 
are: vulcanised rubber insulated tough rubber sheathed cables, and P.V.C. sheathed 
cables having either polythene or P.V.C. insulation. The robust junction boxes 
and fittings are all-insulated. 

Full details of the BICC All-Insulated Industrial Wiring Systems are contained 
in Publication No. 298. We shall be pleased to send you a copy on request. 


* Particularly suitable for use in chemical factories, paper mills, bleach and dye ¥ 


laundries, breweries, abbattoirs, etc. 


bI 
Nh je BRITISH INSULATED CALLENDER’S CABLES LIMITED - 21 Bloomsbury St. London WC 


oO Sa 
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When it comes to WELDING 


Automatic welding ? 
We sell the whole works 


As the biggest and most experienced people in automatic arc welding, Quasi-Arc 
Limited offer the Production Engineer advantages he can get nowhere else. 
They are ready to supply him promptly with everything he needs—plant, welding 


Continuous Welding 


Processes 

Quasi-Arc are the only people who make and 
sell two continuous automatic arc welding pro- 
cesses—Fusarc and Unionmelt, with all their 
present-day variations. 


Fusarc 

The biggest-selling continuous covered elec- 
trode process in the world—and in its field the 
most economical. Fusarc with its visible arc, 
runs fast and efficiently, and gives excellent 
results both indoors and outdoors. 





materials, expert service--all from one old-established and reliable firm. 


External and internal welding of 
Class 1 boiler drums, by the Fusarc 
process. Note the versatile cantilever 
—supported automatic welding 
head; boom-type internal welder 
(right) with effective welding tra- 
verse of 15’ 0”; and the adjustable 
motorised roller bed, working in 
conjunction with an idler-bed unit. 
All manufactured, installed and 
serviced by Quasi-Arc Limited— 
and only one of many complex 
automatic welding installations 


4 now in production. 





Unionmelt 

The world-renowned submerged arc process, 
giving X-ray sound welds with perfect finish. 
There is no spatter and no flash. It is rapidly 
expanding into light plate welding as well as in 
heavy fabrication work. 


Welding Manipulators 

Quasi-Arc supply a wide variety of manipulative 
equipment from manipulators and positioners 
to roller bed units. They are built on years of 
experience and development and can be incor- 
porated with any welding process in complete 
automatic welding installations. 


The interests and activities of the Quasi-Arc Company Limited 
and Fusarc Limited in the well-known processes 


Quasi-Are - Fusarc - Unionmelt : Sigma : Helianc - Twin-Arc 


have been combined in order to provide a thoroughly comprehensive 
and effective service to the welding industry. 
The headquarters of the new organisation—named Quasi- Arc Limited 


Come to QUASI-ARC 


QUASI-ARC LIMITED 





—are at Bilston, Staffordshire, with works at Bilston and Gateshead. 


BILSTON . STAFFORDSHIRE 
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LABORATORY CONTROL 
FOUNDRIES 


Approved by : 7 


AIR REGISTRATION 
BOARD 


LLOYDS 
ADMIRALTY 


MINISTRY 
OF SUPPLY 





UPirfiold 
Deompary 





KENT ALLOYS LTD - TEMPLE MANOR WORKS - ROCHESTER - KENT © tet: stroop (KENT) 7674 - GRAMS =4 


li 
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A selection of Shell Mouldings, showing machined surfaces. 












We are specialists in— 
NON-FERROUS ALORS 2 
BEARING METAL 
CENTRIFUGAL CAS 
ACID-RESISTING # . 
(including Mg 

We are fully equipped for 7 i 
parts produced, however sm 
Lathes to Heavy Vertical Bog 


all production being subject 14 & 
necessary, Gamma Ray Control: *J* 3 
We also specialise in Castings by the ¢ She trages 

including Stainless Steel and Precision Castings p odkigers 
by the Shaw Process, and CO®* Process, particular ig 
which will be sent on request. 7" 






te. 
re 
- 
7 
e 










A selection of 
typical Bench 
Mouldings. 











a Rigiek! THE PHOSPHOR BRONZE CO LTD - BRADFORD ST ~- BIRMINGHAM - 5 
"pa y Tel: MIDiand 6621-6 
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Sooner or later you will come across something that 
could be made lighter, more durable, or more quickly and 
economically in aluminium.That's the moment to talk it 

over with an experienced man from 


RBWortihnerz 
4a.11v3rmimiwmsz, 


Carburetted water gas plant at 
Aberavon (Wales Gas Board), clad 
with Noral sheet by John Bland 
& Co, Ltd., Cardiff. Architects 
T, Alwyn Lloyd & Gordon 
PP.T .P.I.7./AR.1.B.A. 


Te 





ase di 


fee 


Built to last 


The choice of Noral ‘Industrial’ corrugated aluminium sheet for the walls of this plant 
shows the Gas Industry’s increasing appreciation of aluminium as a building material. 
Noral sheet will stand up to severely corrosive conditions. It costs the minimum 

in maintenance and will never need painting throughout its long life. 
Noral corrugated sheet is light to transport and handle, and cannot crack, rust or burn. 
It is made in several patterns. For detailed information, send for our free booklets 


‘Noral Corrugated Sheets’ and “The Durability of Aluminium in Building’. 
Write to our Sales Development Division, Banbury, Oxon. 


ACCREDITED ROOFING AGENTS (Head Offices) 

INDUSTRIAL ENGINEERING LTD., MELLIER HOUSE, ALBEMARLE S8T., LONDON, W.1. 
JOHN BLAND & CO. LTD., EAST MOORS, CARDIFF. 

WwW. H. HEYWOOD & CO. LTD., BAYHALL WORKS, HUDDERSFIELD. 

MANCHESTER SLATE CO. LTD., LANCASTER ROAD, DIDSBURY, MANCHESTER, 20. 


BWorwtihner= A _1lwrmimii2s::, 
eomrpan,yY i +8 4 3 2% 


An ALUMINIUM LIMITED Company 
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” 
PROGRESS AT STELLA 


Photographs by kind permission of 
the Central Electricity Authority. 
Consultants— Merz & McLelian. 





SIX of the nine Clarke, Chapman 











Boilers to be installed at the new 





Power stations on the North and 


South banks of the Tyne, have 








been commissioned on schedule 




















ae 5 


FIVE BOILERS COMMISSIONED 
AND ON LOAD WITHIN TWELVE MONTHS 





RATING OF EACH BOILER 
* §50,000 Ibs. per hour 


EVAPORATION ° 
ttn STEAM PRESSURE ~° 950 Ibs. per sq. inch 
STEAM TEMPERATURE * * * * * 925°F 


CLARKE, CHAPMAN & COMPANY LIMITED Victoria Works, Gateshead, 8. Co. Durham 
TELEPHONE : GATESHEAD 72271 (10 lines) TELEGRAMS: “CYCLOPS” GATESHEAD 


London Office : Dunster House, Mark Lane, E.C.3 
TELEGRAMS: “CYCLOPS” EASPHONE, LONDON 


y 





TELEPHONE : MINcing LANE 8345-6-7 
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It would never have occurred to 
Isaak Walton to use powerlifting 
in this connection. Nor should 
we dare to disenchant this grand 
sport by suggesting it. 











However, when the load on the hook grows hae 
from ounces to pounds, and pounds POWERLIFT 
to tons, we should be the first to wi stl 
propose using VAUGHAN powerlift i ae 
hoists and cranes for handling it. vue OF 
MANY 
We have spent over seventy years sedibducts 
designing fine cranes and hoists for all i ll 


lifting purposes, so you cannot do 
better than entrust your problems to us. 


May we begin by sending you a catalogue? 


THE VAUGHAN On 7) ie en OO I ay -n  f LIMITED 
MANCHESTER 12 + ENGLAND - Telephone EASt 277! 
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> 
: Horizontal Duplex 
Double-acting Electric- ' 
ally-driven pumps for 
pressures upto 600 p.s.i. } 
STEAM 
Horizontal Duplex 
Double-acting Steam- 
driven Pumps for 
boiler-feeding and : 
general service. 
WORTHINGTON-SIMPSON PUMPS " 
for reliable service 
Whatever the conditions of service—whether on land . 
or at sea—Worthington-Simpson pumps can be relied upon 
to withstand heavy pumping duties over long periods. 
Economy of operation and gh ee high standards 
of performance together with this absolute reliability 
summarize the outstanding characteristics of all 
Worthington-Simpson pumps. 
WE MANUFACTURE ALL 
TYPES OF PUMPING 
EQUIPMENT, COMPRESSORS, : 
CONDENSING PLANT AND :\4 
AUXILIARIES FOR PRACTICALLY v4 
EVERY CONDITION OF fat 
N UMARINE MONOBLOC CENTRIFUGAL ‘ 
LAND AND 
Automatic Self-priming Extensive range of com- All types and sizes for 
Centrifugal Pumps for bined pump and motor all — pumping MARINE SERVICE. 
marine service. units up to 30 h.p. services. > 
i: 











| Rt — ee a (6)... 
eS //]/ F111. 
—L, A |, ¥) 
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When it’s a question of pumps the Engineer goes to :—WORTHINGTON-SIMPSON LTD., NEWARK, NOTTS. 
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UNIVERSALLY USED 


Perkins diesel engines have been supplied for three hundred and ninety-one 
different power applications and are known to be operating in one hundred 
and forty-three countries. 


ANS They are available in a large range of commercial vehicles, tractors, 
Ne industrial plant and equipment, and for marine use, thus enabling the 
operator to obtain maximum 


STANDARDISATION OF POWER UNITS. 


Perkins overseas distributors and the representatives of the many manu- 
facturers who standardise on Perkins diesel engines ensure universal 


AVAILABILITY OF SERVICE AND REPLACEMENT PARTS. 


Experience of the demands of an extensive variety of power applications 
has developed a range of diesel engines of 


PROVEN RELIABILITY, 
LONG LIFE AND OUTSTANDING FUEL ECONOMY. 


« 


Ald Mo 


« ‘ = 
we ee FS GE SF 














PERKINS INDUSTRIAL DIESEL ENGINES j 
DETAILS P3 (1) P4 (1) L4 (1) P6(1) $6 (1) i 
a 

Bore... : ; : 34" ° , ? ay 
Stroke . * on - M 3 a 2 § I 
No. of Cylinders... 3 4 4 ‘ 6 ! 
Swept Volume: Litres... 2.3% 3.14 442 4.73 7.3% i 

Cu. ins. .. 144.3 192.4 269.5 288.6 450.8 

Normal Max Speed R.P.M. 1,800 1,800 1,800 1,800 1,800 ! 
Brake Horse-powers: : 

at 1,000 r.p.m. 15.75 215 31 32.75 5! 
1,200 ,, 19 26 37.5 39.75 6! ; 
1,500 ,, 24 32.5 4% 49.75 2 i 

1,800 ,, 28.25 37.5 53 57.5 

ee ee ee a ee Byedee Sanne Foy ae 














(Based on 12-hour continuous operation under 
the specified conditions of B.S.S.649/1949) 


IESELS ... For INDUSTRIAL, VEHICLE, AGRICULTURAL 
. AND MARINE APPLICATIONS 


F. PERKINS LTD., PETERBOROUGH - Phone: Peterboroug’ 5341 
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CO-OPERATIVE BANK, ACCRA JAMES CUBITT, SCOTT & PARTNERS, Architects 


HOPE'S 


‘2 LYPEBZOUV RES 


PATENTED 


ee ees #83 


seen above during installation on the east elevation: the west 
elevation is similar. ‘Z’ type louvres were designed to combat 
tropical heat and glare while providing full ventilation. They are 
3” thick with a metal outer skin, lined with insulating material, and 
are pivoted on weathertight bronze cup pivots. They are coupled 
for simultaneous operation and mechanically held in any position 


HENRY HOPE & SONS LTD 


Smethwick, Birmingham & 17 Berners St., London, W.1 
AGENTS THROUGHOUT THE WORLD 








—— awe oe eee eee eee ees ase cee eee ae 








MEMBER OF THE METAL x WINDOW ASSOCIATION 


Voy AN hao. SS aS oS ao. SS oN) 



















































Head Office: Empire House, Charlotte St., Manchester I. 
G al Manager: A. Sorley, Tel: CENtral 1378 and 3641 





For immediate service, contact our District Manager at any of the following works:- 


BRITISH ELECTRICAL REPAIRS LTD. 
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MOTOR REWINDS 


Any Size - Any Place - Any Time 


The above illustration shows a 200 h.p. 3°3 kV, 375 r-p.m. Under. 
ground Haulage Motor Stator, split frame, three-tier winding 
which was completely rewound during a normal holiday shut dow: 
period. 

This is mot an exceptional case—every week we are meeting similar 
deadlines. We specialise in rewinds, repairs, overhauls and 
conversions on all types and sizes of stators, rotors, armatures, 
transformers, etc., and our fourteen works are teamed to meet 
emergencies on a 24-hour day basis. 
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Simpli 
impil 
the well tried pipe joint 


The Simplifix joint uses the well-tried prin- 
ciple of the compression coupling in its simp- ¢ 
lest and most efficient form. Simplifix joints 
can be made on almost any kind of tubing, 


including those with very thin walls. 


Price List and Catalogue of Standard Fittings for 
O.D. Copper Pipe gladly sent on request. 








SIMPLIFIX COUPLINGS LIMITED 


HARGRAVE ROAD, MAIDENHEAD, BERKS 


Telephone: Maidenhead 2271-4 


| 
| 
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BATH, BIRMINGHAM, CARDIFF, 
CHESTERFIELD, EDINBURGH, GLASGOW, HAWICK, LONDON, MANCHESTER, NEWCASTLE, SWANSEA. 
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This advertisement is No. 10 of a series 
about fameus buildings with 

Plenty Pumps on the heating 
installations. 





PADDINGTON BATHS, LONDON 


These famous swimming baths are heated by an oil-fired system, 


the fuel pumps for which consist of two Plenty pumps of 500 





“i gallons per hour capacity. These pumps were supplied through 

a Hubbard Combustion Ltd. in 1952, since when 

- they have been giving efficientjand trouble-free 

lar service. 

ind 

es, 

eet 
Illustrated is a Standard 
Electrically-driven Oil-fuel pump. 
Suitable for all classes of fuel, 
including Creosote Pitch. 

g Write for full details to :3 

RDIF PLENTY & SON, LTD., Newbury, Berks 

NSEA. 

oe, Telephone : NEWBURY 7 Telegrams: PLENTY, NEWBURY. E. 

dm BE% 








5 Now | RENOLD chain pinions . 


AN ADDITIONAL SERVICE ready bo red 


To make stock chain drives even 
more easily available to the 


user, we now offer a range of and keywayed 


no 


stock pinions bored and keywayed 
(B.S. taper keyways), providing a 




































range of alternative bore sizes. ee | La 

ALTERNATIVE pcg ic ine 

vrren | Seraeiti | Ose | rast he 

‘4 
in, e Be in. t ; 
2.) i}7 =| for standard ? 
(No. 110 038) ai 10 250 ae 

= at 

19 75 “1875 

mie § haft sizes a 

iateeatial (No, 110 046) 23 125 ‘ . 
25 125 “3125 A 
So shaft size £ 

wwetoow | 33 I so Write for Leaflet Ref. 216/195 hie 

25 1-625 “4375 Be 

STOCK PINIONS — FROM SHELF TO SHAFT! ‘: 

Wh exENOLD CHAINS LIMITED MANCHESTER a 


are 


Sys eae Aa. 
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Something 


in the winding... 








. . makes the ‘Clayton Still’ Tube unique in the heat transfer field. The large 
dissipating surface, improved by air turbulence induced by the formation 
of the wire, provided a very high coefficiency of heat transfer. Result? Less 
tubing for any given job—and quicker, more efficient heat dissipation. 
‘Clayton Still’ Tubes can be made for any application in lengths 
up to 15 feet. Density and formation of winding can be readily varied and 
the tube can be formed to any shape. 
Our Engineers will gladly assist you to select the best tube for the job, 
and our free advisory service is available in any area. 


CLAYTON STILL TUBES 








IN INDUSTRY 


ATOMIC ENERGY FOOD PRODUCTION BREWING 

ENGINEERING HEATING AND VENTILATING ELECTRICAL GENERATION 
CHEMICAL RAILCAR GAS PRODUCTION 
MARINE ROAD VEHICLE REFRIGERATION 

OIL REFINING STATIONARY ENGINE TEXTILE 


CLAYTON DEWANDRE CO. LTD., TITANIC WORKS, LINCOLN, ENGLAND. TELEPHONE: LINCOLN 1305-9 


' 
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Have you ever seen 
another compressor with 
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all these features ? 





Check this list and see how ARPIC Bury 
ARPIC scores every time! 120 FD BLES 
































Independent of centrifugal force and 
LUBROMATIC therefore cannot slip—positive start- 
CLUTCH ing action through a simple hand oa 
control. 
Regulates engine speed to air demand 
FUELMISER —30% saving in fuel consumption, and Y 
reduces wasteful unloader operation. 
Simple and safe mechanical engage- 
pete ment starter—more reliable than Y 
exhausting hand cranking. 
POSITIVE Permanently primed—high pressure 
DISPLACEMENT | lubrication including small ends at 
OIL PUMP all running speeds. 
Gives uniform expansion—electro- 
yee meng lytically tin plated to give reduced Y 
clearance and safer and better ‘run in’. 
L BATH Cleanses all inlet air of abrasive dust Jf 
FILTER and dirt—pistons last longer. 
Efficient, double safety feature for 
se ae highway or cross country towing— Y 
KES parking brake provided. 
E } Prevents rust—spray finished in oil nF 
— and weather resistant high gloss 
enamel. 














Arpic Engineering, Queenslie Estate, Glasgow, E.3, Scotland 
Chaussee de Boom, Wilrijk, Antwerp, Belgium 
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Years of research and study of operators’ 


needs have gone into the design of this 
machine. It is engineered to give long and 
efficient service under all working and 
climatic conditions. Compact, lightweight 
yet robust, and backed by a world-wide 
service organisation, the owner is assured of 
reliable and economical performance for 
the maximum length of time. Write today 
for details of ARPIC compressors, and of 
the ARPIC Agent in your area. 









ENGINEERING Ltd 
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PRECISION GRADING <4 <# 


Turquoise gives exactly the line you want every 
time, because every one of the 17 grades —from 
9H to 6B—is made from its own basic formula. 


SMOOTHNESS <= 3 


Turquoise smoothness speeds your work. Every 
particle of lead is lubricated with rare waxes, sealed 
in for permanent smoothness. No gritty flaws, no 
harshness. 


“OPACITY 


100% Electronic graphite refined in 
the Eagle attrition mill to 1/25,000th” 
particles, produces a fine-textured 
lead that gives lines of maximum 
denseness for perfect reproduction. 





COMPRESSORS 
STRONG POINTS Z | INDUSTRIAL GASES 


Turquoise points don’t snap or crumble under pres- 
sure. The more compact lead —100% Electronic 
graphite again—takes and holds a needle point 
without crumbling. 





XK * 
CLEAN ERASURE 
With Turquoise pencils there is no fear ° Moderate speed compressors care 


of “ghost” lines after erasure. Lines fully designed for reliability, are available 
rub out cleanly every time. 


* in both vertical and horizontal form from 
small units up to units of over 5000 h.p. 
ep eee ae areal ae ae ae ae ae eae TSE aE ee ae ee ee ee ee ee . 
+ and very high pressures. 








Illustrated is a vertical twin crank 
. three stage compressor with a gr 


of 6000 cubic metres per hour at 2 


CHEMI*SEALED’ Super-bonded @ —r.p.m. and a delivery pressure of 20 


atmospheres. 


DRAWING PENCILS Lloyd z Ross; tt 


’ , 38, Victoria Street, S.W.1]. Telephone Vic 4873 
with 1007. ELECTRONIC Graphite en elep 
FAGLE PENCIL COMPANY, ASHLEY R [ > N ; Maschinenfabrik sslingen Ge: 7 
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Glacier bearings run through the 
alphabet of engineering industry. You'll 
find them on Automobiles, Bulldozers, 
Compressors, Diesels, Electrical 
generating plant—to mentionafew... 
!'HE GLACIER ORGANISATION In size, they vary from j,ths of an inch to 


3 production factories, 3 service stations ; over 347,000 square 4 
“ 4 feet bore diameter. In value, from 
feet of floor area, employing nearly 3,000 people, serving 
thousands of customers in engineering and many other twopence to £200 each. Glacier, in fact, 


industries all over the world. stands for all plain bearings. 


GLAGIER 


the largest makers of fg plain bearings in Europe 





LACIER METAL COMPANY LIMITED. ALPERTON, WEMBLEY, MIDDLESEX, ENGLAND 
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for efficient die lubrication... 


“dag” colloidal graphite is the perfect lubricant and parting medium for all 
metal-forming operations. Dies treated with “dag” colloidal graphite 

offer maximum resistance to high temperatures and pressures. The graphite 
coating is capable of withstanding loads of several tons per square inch 

and greatly improves slip between metal and die. “dag” dispersions are 
equally effective for casting, extrusion and other engineering processes, 

and for the lubrication of all equipment operating at high temperatures. 
The benefits of our 40 years’ experience in manufacturing industrial 


dispersions are freely at your disposal. 


a 


DISPERSIONS 


A Dome forging being exti acted 
from a die lubricated with 
“dag” colloidal graphite. 






Acheson Colloids Limited 


18 PALL MALL, LONDON, S.W.1 
Sto, Telephone: WHI 2034-9 Telegrams: OLLDAG-PICCY-LONDON 
ie. =o Also ACHESON COLLOIDS COMPANY, Port Huron, Michigan, U.S.A. 
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For many years SHEPPARD'S of BRIDGEND have been 
supplying and erecting steelwork for frames of all types 
of int Ag FE or multi-storey—and have built up a 
reputation with Consulting Engineers and Architects alike. 


A recent example of SHEPPARD structural steelwork is 
illustrated . . . a steel frame of approximately 74-tons for 
factory extension for Messrs. DEVON LEATHER- 
CRAFTS LTD., Newton Abbot. 


Architects Locke, Son & Newcombe, 
L./A.R.1.B.A., 
Newton Abbot. 


Consulting Clifford E. Saunders, 
Engineer M.1.Struct.E., A.M.Inst.W., 
Bristol. 
Contractor T. B. Keate & Co., Exeter. 


. 


why not talk Co 7 : 
SHEPPARD BH obouz <L,/ 


a a an el 






' Tel ND 567 (5 lies) 
°c htbatiag SHEPPARD & SONS LTD. BRIDGEND .  ¢. EPPARD Rl 





-ERING 


2K 
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| its here... 
‘ HYDRAULIC 
4 4 LUFFING ! 


a eter in the latest and most up-to-date 





eve 


high speed cargo handling crane in the 
world, 

The Clyde L.H.L. is essentially an electric 
it ( crane but uses hydraulic fluid as a trans- 


mission medium for operating the jib. 





The illustration pin-points the hydraulic 





2 ” ¢ e cotta luffing ram which is controlled by a 
a eeeee” ees compact electro-hydraulic unit in the 
machinery house. This system reduces the 
4 number of moving parts, takes up less 
ea room and is remarkable for its smoothness 
f | phos hg eal re and speed of action ; it is in fact the modern 
Cris ee eres ry Ae? at Be 3 ee “i solution to the problem of operating a high 

speed luffing motion. 
May we furnish you with a general 


specification or arrange a demonstration. 


BOOT 


CLYDE CRAVE & BOOTH LTD. CRANES 


incorporating 














Clyde Crane & Engineering Co., Joseph Booth & Bros., 
MOSSEND, Lanarkshire. Union Crane Works, RODLEY, Leeds. 


Telephone - Motherwell 3545. Telegrams : ‘* Clyde,” Motherwell. Telephone : Pudsey 3168. Telegrams : “‘ Cranes,” Rodley. 








ner tig 

















MODERN GAS CLEANING—1 


-? 


ask yourself these questions 






















WHAT IS ELECTRO-PRECIPITATION ? 


* 


WHAT ARE ITS APPLICATIONS ? 


we 


. HOW EFFICIENT IS IT? 
4. WHAT DOES IT DO TO THE MATERIAL ? 


WHAT CAPACITY CAN BE DEALT WITH ? 


wm 


Sa 


HOW MUCH SPACE IS NEEDED ? 


7. HOW RELIABLE IS IT ? 


. HOW MUCH DOES IT COST ? 


If you are concerned at all with problems of dust extraction 
for the prevention of pollution or in industrial recovery 
processes, you should know the answers to these key 
questions about the latest electro-precipitation techniques. 
Take time now to check on the facts you should know. 
The answers to these questions are printed in the panel 
below and we will be pleased to answer your further 
questions on electro-precipitation. 










Before you read this .. . 


1. It is a means of removing solid or liquid particles from a gaseous carrying 
medium. It does this by charging the particles in an electric field and precipitating 
them on to a receiving surface. 


2. It is a highly efficient means of collecting dusts, mists and fumes from most 
chemical and industrial processes. 


3. Efficiencies of more than 99 per cent. are commonly achieved nowadays. This 
applies to particles of all sizes, not just those in the larger range. 


4. As a rule, the material is recovered in its original state. In the cases where wet 
precipitators are more suitable, the material is collected as a liquid or sludge. 

5. This ranges from a few hundred to several hundred thousand cubic feet per 
minute of gas 





6. This depends on the gas volume, but an important aspect of our design is its 
flexibility. Simon-Carves plants can be arranged for horizontal or vertical gas flow 
and the proportions can be varied to suit local conditions. 





7. Simon-Carves plants are robustly constructed and are designed to cope with 
fluctuating gas conditions with constant efficiency throughout the life of the plant. 
Wear and tear on the plant is very low and replacements are very infrequent 






8. Capital costs are not high considering the superior performance of electro- 
precipitators whilst running and maintenance costs are far less than for other types 
of high-efficiency collectors. 


High efficiency electro- precipitation 


by Simon-Carves Ltd & 


STOCKPORT 


Simon-Carves (Africa) (Pty) Lid: Johannesburg 
Simon-Carves (Australia) Pty Ltd: Botany, N.S.W. 


ENGLAND 
OVERSEAS COMPANIES | 





SC 156 








































D Yoho 
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CMe SII DEST 
STEEL SHEETS 





SMITH & M-LEAN -;: LTD \ 
§79 WEST GEORGE ST-GLASGOW - C:2 
‘PHONE CENtral O442-'GRAMS “CIVILITY® GLASGOW 






























Ardleigh 
Governors 


FOR DIESEL ENGINES 











AND OTHER PRIME MOVERS 





Ardleigh Engineering Lid 


LANGHAM NR. COLCHESTER ESSEX 


TELEPHONE COLCHESTER 3209 








i] 
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RUBBER CRASH DOORS 


Now in sizes up to 
20 ft. and over 


Rubber crash doors solve the problem of mechanical- 





handling vehicles and road vehicles driving into the 
works. They keep the draught out and the heat in 
and avoid damage to doors and vehicles with a 
minimum of maintenance. 


Standard Internal doors up to 10ft. by 10ft. Heavy- 
Duty External doors up to 14ft. by 20ft. made from 
special # in. or fin. 9-ply rubber. 


The Illustration shows one of two heavy-duty doors 
installed for the Northern Aluminium Company 
Limited, Rogerstone, Newport, Mon. 






MANCUNA ENGINEERING LIMITED 


Denton, Manchester Telephone: DENton 39655 (5 lines) Also at London, Edinburgh, Birmingham, Bath, Leeds. 





a oe materials or abrasive dust—acid fumes 
4 / or combustion exhaust . . . it’s a job for 
4, é a SPIRATUBE—the versatile flexible ducting 
that many leading industries are now speci- 

De tot fying as standard equipment. 
SPIRATUBE is installed quickly and easily with 


no costly structural alterations, heavy hangers or 
special fitments. Economical, 








1F ITS AIR OR AIRBORNE ge erg 


and again. SPIRATUBE won’t 
SPIRATUBE CAN DUCT 47 kink, or buckle, even when 
— taken around sharp bends or 
; along twisting passages. SPIRATUBE is light, 
tough, flexible, retractable and is available in a 
range of diameters from 3” to 30” 
Write today for the SPIRATUBE Brochure 
which illustrates what this versatile ducting will 
do. Put your problem up to our Design Engineers. 
They will be glad to advise you without cost 
or obligation. The address is Flexible Ducting 
Limited, Maryhill, Glasgow. 


FLEXIBLE DUCTING LIMITED, MARYHILL, GLASGOW, N.W, 
Telephone: MARyhill 3729 Telegrams: Flexiduct,Glasgow, N.W. 





AN ASSOCIATE COMPANY OF GEORGE MACLELLAN & CO. LTD 
ESTABLISHED 1870 
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Saints’ Tomb, outside Colony Textile Mill, Pakistan. 


Where water is scarce and heat intense, “* Visco” Steel Shell Forced 
Draught Water Coolers are invaluable. Thousands of these neat 
units are used for cooling diesels, compressors, refrigerating plant, 
air conditioning, etc. Their great advantage is that the water 
used for cooling is recirculated continuously, without waste, except 
for about 3 per cent. lost by evaporation. 
The illustrations below show four of these units cooling Blackstone 
engines driving alternators at a cotton mill in Pakistan. The 
coolers, each 2,450 g.p.h., are enclosed in wood to protect them 
from the direct rays of the tropical sun. 
“* Visco” Steel Shell Coolers are available in any capacity from 
250 to 120,000 g.p.h. Write for List No. 514. 


VIS 


3 Th Hae bk STEELSHELL 


£ i R\ fi} wa Walt 














One of 4 Blackstone 
diesels mentioned 
above. Photos by 
courtesy of 
Blackstone & Co. 
Ltd. 
























3-& 5 TONS AT 80 FEET RADIUS 


4 Steel Shell Forced 
Draught Water 
Coolers at the 
Colony Textile Mill, 
Isma jlabad, 
Pakistan. 



































[LIMITED] 





























| Consult us on Water Cooling problems 
STOTHERT € PITT LTD 

ENGINEERS ee BATH * ENGLAND a Phone: CROydon 4181 

VISCO ENGINEERING CO.LTD. STAFFORD 








ie, 





— 
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TE etectrie Heating Tape 

































Thousands of these flexible, fully insulated units, are in daily use maintaining 
pipelines at elevated temperatures—up to 400° C. (750° F.), heating columns, 
valves and vessels. They ensure a free flow of viscous materials such as 
fuel oil, Chemicals, food products, chocolate, etc. Standard sizes: |-, 2-, 
}- and 4-inch widths, from 3 ft. up to 70 ft. lengths. Also waterproof type 
ITO, up to 80° C. and type ITW up to 220°C. All Isotapes are guaranteed 
for twelve months. 

One of the many Surface Heaters described in our Catalogues which we shall 
gladly send on request. Our Design Department is at your service for solving 
special problems—let us have your particular one. 


Isopad Ltd.. 


30/32 Rosemont Road, London, N.W.3  Tel.: HAMpstead’8466/7 

















i 
















The master of the ocean-going liner has a very 

eal sense of responsibili y when ing 

full ahead’ and there is a similar realistic 

appreciation of trust in the making of a YCOL 

sand casting. Your reliance on YCOL 
will be * well-founded." 





very care is taken through every phase o/ 
nufacture, in a modern foundry planned 
for the production of quality castings 





g » phosphor bronze, g 

ronze, aluminium bronze and aluminium 
-with a reputation for purity, uniformity 
and durability. 


Mlustrated is a pump body casting. 
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place your ] 





Plowright specialise in modern moving methods 
designed to eliminate unnecessary manual effort, 
simplify essential tasks and give a higher and more 
efficient production with a limited labour force, 
Our advice is backed by years of experience. It will 
pay to discuss YOUR problem with us. 


PLOWRIGHT 


BROTHERS : LIMITED 


ENGINEERS - CHESTERFIELD 


TELEPHONE TELEGRAMS 
3266 ‘PLOWRIGHT’ 
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SHOT BLAST MACHINES 


for 


SHOT PEENING 
WORK HARDENING 





J.W. JACKMAN & CO., LTD., 


Vulcan Works, 
Blackfriars Road. MANCHESTER. 
Telegrams: Telephone : 
“Blast,” Phone, Manchester Deansgate 4648-9 














“ We think 
it our 
most 
popular 


amenity . . 


in fact, the tone of the whole firm 
has improved since we used the 
SKETCHLEY Overall 


Many business executives say the same. They appreciate the 
importance of uniform clothing in the factory and offices, and 
a service which supplies, cleans, repairs and replaces well- 
designed garments, giving protection and ensuring hygiene. 


The 


Service’ 





SERVICE 
“ The Sketchley Overall Service, for a small weekly 
charge, provides new overalls in a wide range of 
styles for both men and women, cleans them 
weekly, repairs them when required and replaces 
the overalls as they become worn out.” 
Please write for full details to 


SKETCHLEY LTD., Fox Grove, Old Basford, Nottingham. 
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Fifteen years before Frozen meat 


Frozen meat was first shipped from the Argentine in 1877 — fifteen years 
after the Bank of London & South America had opened its doors there. 
Since then, Latin American trade of all kinds has increased enormously, and with 
it has grown the influence and interests of the Bank. Today, the Bank holds a 
unique position as the only British bank in Latin America. It has branches 
in most of the important trading centres of that vast continent. 
Up-to-date reports on local markets, trading regulations and general economic 
| gonditions are received regularly from branches overseas and are summarised in 
the Bank’s Fortnightly Review, which is distributed to customers and made 
available to those who have business in Latin America, Portugal or Spain. 


BANK OF LONDON & SOUTH AMERICA ®@)_ 
| LIMITED 


| 
| 
HEAD OFFICE AND LONDON OFFICE: 6, 7 & 8 TOKENHOUSE YARD, LONDON, £.C,2 
MANCHESTER: 36 CHARLOTTE STREET BRADFORD: 55 WELL STREET 
| 


CONTINENTAL REPRESENTATIVES OFFICE: TALACKER 35, ZURICH 


FOR REALLY RUGGED WORK 
YOU NEED 


SINTERED 
i 


FRICTION 
MATERIALS 


... second to none for:— 
Operative smoothness 
Frictional stability 
* Long working life 


Details and information from :— 


SMALL & PARKES LTD 
HENDHAM VALE WORKS, MANCHESTER 9 


COLIyhurst 251! 


ViCewrio |f4>° 





RING 


q 
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Propellor 7° 7} 
diameter. Mild 
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steel blades 
welded on Cast 
steel hub. 

Weight 16 cwt. 


a 








Le 


BOOTH 


BOLTON 


NHN BOOTH & SONS (BOLTON) LTD., HULTON STEELWORKS, BOLTON 


lagams; “IRONY” BOLTON Telephone: BOLTON 1195 





Budenberg 


RECORDERS 


FOR PRESSURE, TEMPERATURE AND SPEED 


The “DUNHAM” Recorder. 
Surface or Flush Mounting. 
Pressure from | in. water to 6tons 
per sq. in., and temperatures up 
to 1200°F, 


BUDENBERG GAUGE CO. 


BROADHEATH 


LTD., 





cy House, |-4 EE Seren, Lenten ee wa. 


62 Robertson Street, Glasgow, C.2. 
GEArard 4822-3 Grams: Pyrometer, Piccy, London. 


én BU, BS. 


R 
"Prone: G 











GEARED MOTORS 






























































Oworan 

tap, ANY TYPE 
Momarsne pUStTEON 

ANY "UTR 





‘Sp, ep, 
















































































OPPERMAN GEARS LTD 


NEWBU BERKS Phone: NEWBURY 1701 
London OFFICE: | NEWTON ST., W.C.2 Phone: CHANCERY 2291 














STEEL 
CASTINGS 


Produced by Electric 
Process and Modern 





Arc 
Plant 


it nt 
Rolling Mills - Melting 
Plants - Engineers, etc. 


* 


We can supply MACHINED 
when required 


W. SHAW & Co. LTD. 


WELLINGTON STEEL FOUNDRY 


MIDDLESBROUGH 


Tebephone : Tele; : 
sat PBX) Wellington, Piddlesbrough 


he. 
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WAYS 2a, cz, 


The service offered to industry by Wards is backed by the 
experience of over halfa century, and covers every aspect 
of railway siding planning, construction and maintenance, 
including earth-moving and site preparation. 


The accompanying photo-~ 
Sraphs show sections of a 
recently completed “ Ward. 
built” siding. 








Copies of the third edition 
of our booklet “Rails and 
Rail Accessories’’ forwarded 
on request. 













HIGH THERMAL EFFICIENCY 
USE OF ANY PREDETERMIN 
LOWER MA 


INT 
LESS FLOOR SPACE NEEDED 
GREAT FLEXIBILITY OF OUTPUT 


FRASER 


WATER-TUBE 


BOILERS % 





Wiss tical COLLIERIES 
“FRASER, 6 FRASER bore REFINERIES 
: POWER STATIONS 
GAS WORKS 
BREWERIES 
DOCKS, ETC., ETC. 














THOS.W.WARD LTD: ALBION WORKS: SHEFFIELD 


TELEPHONE: 26311(22 LINES) * TELEGRAMS: “FORWARD ° SHEFFIELD” 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE + STRAND - W.C2 





53 HAYMARKET LONDON .- S.W.l 
Works - Trafford Park Manehester - 17 








r-Re lacemen Ss 
iis ' ASK FOR 


() PRICES 


fast * Longe r | : eR RE 
ao vo Za WIGGLESWORTHS 
2 7 lz the originators and 
| ! largest makers of 


s 
F 


FRANK WIGGLESWORTH & CO. LTD 


at Bin V-belt drives in 
= this country. 






























$C.33 


THS 
and 
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It’s the perfect fit 


that means so rmawuch 


If you can’t see your way towards making power economies, think of L. & C. diesel 
piston rings—all the best-dressed marine engines have them. These perfectly 
tensioned rings are ready-made to give top performance the whole time. They fit 
snugly all round with an even wall pressure that hems in the power and puts 
all of it to work. More thrust for less fuel. 

There are L. & C. piston rings to suit your engines down to the ground and 
to give smoother running, longer wear. May we send you a catalogue ? 







Manufacturers of the well- 
known “Patent Double Action MAKERS OF THE WORLD’S FINEST DIESEL PISTON RINGS 


Piston Rings” for steam engines 


EAGLE FOUNDRY - SHEFFIELD 11 - ENGLAND PHONE: 63207 (3 LINES) GRAMS: PISTON, PHONE SHEFFIELD 
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DONALD 


JON MACDONALD ¢ CO.(Preumatic Tools EPR 
Polickshaws — Gias gow. 3 




















“KEEPS iJS DUST TO ITSELF ” 


The MURAD 
DUSTLESS 
| GRINDER offers 
| dust protection to 
both the work and 
| the worker. It em- 
bodies a dust inhibi- 
tor which renders 
unnecessary the use 
of separate dust ex- 
| tractors. Itis acom- 
plete self-contained 
| unit and can 
| placed anywhere in 
the factory to suit 
individual requirements. 


the 








MURAD DEVELOPMENTS LTD 
| STOCKLAKE * AYLESBURY * BUCKS. 





HAMMERED OR HYDRAULIC 
PRESSED 


IN IRON OR STEEL 
BLACK OR MACHINED 
TO 20 TONS 





Wm. PARK & Co. 


FORGEMASTERS LTD 
WICAN 














HIGH EFFICHENCY TOTALLY ENCLOSED 
POWER PUMPS 


OlL REANERY PUMPS 
PIPE LINE PUMPS 









STEAM & POWER DRIVEN 
PUMPS FOR MARINE DUTIES 
AND LAND INSTALLATIONS 


HYDRAULIC PUMPS 
CONDENSERS, ETC. 





DAWSON & DOWNIE’S PUMPS 


DAWSON’S PATENT 
DIRECT ACTING 
BOILER FEED PUMPS 


CARGO OIL PUMPS 
GENERAL SERVICE 
AND AIR PUMPS 


Telegrams: PUMPS, CLYDEBANK 
Telephone: 22712 CLYDEBANK 
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GLENBOIG 





CONTRACTORS 


TO APPLEBY 
FRODINGHAM 
STEEL Co 


CONSETT 
IRON C2 L™® 


DORMAN 
LONG & COL" | 


SOUTH | 
DURHAM 
STEEL & IRON | 
co LT 


(TATTERSALL 


Refractory Contractors 


| 137, Southfield Rd., MIDDLESBROUGH 





























FIRECLAY REFRACTORIES 


FOR EVERY INDUSTRY 





FURNACES | 
NON -FERROUS | 
METALS 














PRIEST FURNACES LTD 
LONGLANDS - MIDDLESBROUGH 




















SPRINGS AND 
SPRING WASHERS 


FOR ENGINEERING PURPOSES 


THE GLENBOIG UNION FIRE CLAY CO. LTD, GLENBOIG, LANARKSHIRE, SCOTLAND 


EXPORT AGENT: GENERAL REFRACTORIES LTD., GENEFAX HOUSE, SHEFFIELD, 10 
&CcO 


LTD. 
CENTRAL SPRING WORKS 


Furnace Hill, SHEFFIELD, 3 





TONK 


JOHN FRASER AND SON LIMITED 
a Ferry Street, Millwall, London, E.14 
1 Makers of 


Pressure Vessels, Rotary Furnaces 
Ete., in RIVETED or WELDED MILD STEEL PLATES 








EMPIRE ENGINEERING CO. 
(MANCHESTER) LTD. 


High Class Brassfinishers & General Engineers 
Makers of :— 





ee Lubricator 

or 

Diesel Engines, Oil Engines, Steam 

Engines, Air Compressors, Conveyors, etc. 
Displacement Lubricators 


or 
Steam Engines and Air Lines. 
Relief Valves 
for 
Compressed Air Units and Receivers, 

Steam Lines, etc. 

Steam Driers, Oil Separators, 

Hand Pumps. 

— Maton Clarendon Road, 
FORD, 5, Lancs. 

Grams : Appliances, Phone, Manchester Tel : PENdleton 2339 ||| Telephone: EASt 1185 Telegrams : Presvesals, Phone, Londen 


i 
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: TAYLOR & JONES LTD ve 
-far better loots ! 
WEIGHBRIDGES AND 
TWIST DRILLS OF ALL TYPES WEIG CG MACHINES ) 
“ZEELOCK " SERRATED BLADE CUTTERS HIN : £ 
“MITIA” CARBIDE CIRCULAR SAWS FOR ‘i 
“a NEW DESIGNS 
HIGH SPEED STEEL METAL SLITTING SAWS pe f 


HIGH SPEED STEEL CUTTER BLOCK KNIVES 


CIRCULAR AND BAND SAWS FOR 
wooD 


“HARDOMETER” HARDNESS 
TESTING MACHINES 


“CRYPTO-ATLAS” BANDSAWING 
MACHINES 


AND MANY OTHER ENGINEERS 
TOOLS 


COMPETITIVE ‘ 
PRICES 


vie 
EB. & A. ASHWORTH LTD 
Crown Engineering Works 


STAINCLIFFE ROAD 
DEWSBURY, YORKS. 


Telephone No. 2143-4 

















»BO-SS> 
SPECIALTIES 


Pressure Gauges Calorifiers 
Water Gauges Injectors od 
Safety Valves Steam Traps 
Air Fittings Lubricators 
Reducing Valves Separators 


Ra 
Expansion Joints Float Valves 


SPEEDICUT WORKS, CARLISLE STREET EAST, Seer eT SPECIALTIOS LTD. 


ISGHEFFIELW EN GLYAWN D) BEDFORD ST. LEICESTER 
Also at London, Liv , Whiston, Bristol, 
Glasgow, Manchest Ni 


stle-on-Tyne. ; Pas 











































* | 1,4 
: OL-on : 
DUSTRIAL 4 
8 = os % 
PS INSTRUMENTS Se htneum ie sega ; 
AND wutor oo the bellere. ay 
MEASURING Teiveed cmabhiy, tot equate ten watag wa Ge iat 
* quavenatett AND conDEmens. FEED WATER " , 
instrument Division, 
on 8.& F CARTER& CO. LTD., BOLTON 13, ENGLAND 
ae Telept : BOLTON 4344 (3 lines) Telegrams : Braiders, Bolton 
an 
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FOR ALL INDUSTRIAL PURPOSES It’s Garg when you know — i! 


including installations for 
GASWORKS - HOTELS 
HOSPITALS - SCHOOLS 


PITHEAD BATHS 
PUBLIC BUILDINGS PROBLEM : 
GRAIN SILOS Ete. -+.a rapid 


and economical method of 


THE FARRAR BOILERWORKS buffer production ... 


NEWARK (NOTTS) ENGLAND 


Telegrams: Farrar, Newark 1143 
. from 


Telephones: Newark 1143-4-5 
three components 
@ STAMPED FLANGE 








Designers and Builders 
of Steam, Diesel 

and Diesel-electric 
Locomotives 





HUDSWELL, CLARKE 
& COMPANY LIMITED 






Railway Foundry, Leeds | @ ROLLED BAR SHANK 
«LONDON onvics : @ ROLLED BAR END 
@ 120/122 Victoria Street, $.W.i A.l. Automatic Flash 
© TELEPHONE: Butt Welding . « « welds 
© Victoria 6786 end to shank in 50 seconds 
° . . . shank to flange in 120 


seconds . . . total current 
consumption, 3 units .. . 
perfect welds are made 
automatically ... the oper- 
ator merely loading and 











unloading 
Consult us on your own problems AUTOMATIC FLASH BUTT 
A.1. ELECTRIC WELDING MACHINES Lp. WELDING MACHINES 


ROSE STREET, INVERNESS 


Telephone 62. Telegrams: AIWELDS, INVERNESS 
LONDON OFFICE: 68 Victoria St., $.W.!. 

Seas Sie S- foremost in design . . supreme in performance 

Telegrams: AIWELDS, SOWEST, LONDON 


ALSO AT 
BIRMINGHAM (Telephone: Northern 1266) 
DARLINGTON (Telephone: Darlington 4267) 
GLASGOW (Telephone: Douglas 6408 9) 














PERFORATED METALS 


for all purposes 


MILD STEEL, STAINLESS STEFL, 
COPPER, BRONZE, BRASS, ETC. 


Specialists in Rotary Sereens, 
Elevators, Storage Bins, 
Conveyors, Washers for Sand 
and Gravel 











GEORGE RUSSELL & CO. LTD., MOTHERWELL 






















-ERING 
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DYSON 








they go to Town... 





at the Parkgate Iron & Steel Co Ltd 


In the Maintenance Shop a Town C.E.I. Heavy Radial Drilling 
Machine is kept busy on a great variety of work, in this 
case drilling a 3” hole in a Blooming Mill Manipulator Head. 


Parkgate are very satisfied with their ‘“‘Town” radials. 


TRAILERS 


THE BEST OF HAUL 
INVESTMENTS 


R. A. DYSON & CO., LTD. 
LIVERPOOL 














CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTD. 
York Street Ironworks, Leeds 9 Tel.: 32411-2 
32, Victoria Street, London. S.W.1 Tel.: Abbev 2044 


WELDED STEEL PLATEWORK 

















ESTABLISHED - 1903 


HALIFAX - YORKS 





* ERED* TOWN & SONS LTD 








CYCLONES 
BEDPLATES 














ANGLE & FLAT BAR RINGS 

















THAMES R®° BARKING, ESSEX 


TELEPHONE : RiPpleway 3011-2 











SPHEROIDAL GRAPHITE CAST IRON 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


(ima) ae tell) 1>)-& 4 GOVAN. GLASGOW 

















COMPLETE SUPPLY 
OR CUTTING ONLY 
TO 7 FEET DIAMETER 


General Machine Castings made to customers’ Patterns. Low Prices tor Pianing, Boring, Turning, Screwcutting 
Send your enquiries to :— « 


GREENWOOD’S STANDARD GEAR CUTTING CO. LTD. 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: * Gears” 





“-F 
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Cleveland's engineers are building 


and below 


BY 
structures) which aré-designed to withstand the passage of time. Deep foundation 
work is a Cleveland speciality and is an integral part of as modern, science of 
heavy structural engineering. To whatever depth or to whatever height — in any 


part of the world — Cleveland engineering means enduring strength. 


CLEVELAND 


Builders of Bridges & Fabricators of all types of structural steelwork 





forccco------- 
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‘gt 
Books for the 


: 
; reference shelf ser 
i of every engineer asd ee 


| 

















Theory and Practice of 


i aaate 
rani ‘ 
+ 1h \ 
| xy 





Frequency Respon 


| 
| 
| 
| RUFUS OLDENBURGER 


. : pe = 
The modern viewpoint on ‘frequency response’, starting with the funda. 
mentals and proceeding to the most advanced aspect of the subject. 
\f@ Contents: I. Fundamentals; II. Frequency Response Aids ; III. Servo, 
| Airplane and Power System Applications; IV. Process Control: | 


V. Transient Response; VI. Optimum Controls; VII. Nonlinear 
Techniques; VIII. Sampling Controls; IX. Statistical Methods. 


Ready May 1 52s. 6d. net. 


Design of Reinforced Concrete 


BORIS W. BOGUSLAVSKY 
The fundamentals of structural theory presented in detail, as it 
applies to the analysis and design of reinforced concrete members and 
also the design procedures and techniques commonly employed in 
structural engineering offices. ~ Ready May 1 428, net. 
lama = oo oe oe oe oe oe 


Theory of Modern Steel Structures LXE. Grinter 


Vol. I. Statically Determinate Structures. 
Vol. II. Statically Indeterminate Structures and Space Frames. 
Vol. I. 38s. 6d. net. Vol. II. 38s. 6d. net 


Design of Modern Steel Structures LE. ies 
A standard reference work incorporating modern theory and practice 
with regard to steel structures. 45s. 6d. net. 

Introductory Soil Mechanics and Foundations 

George B. Sowers and George F . Sowers 


This up-to-date text and reference explains the principles of soil 
mechanics in clear, practical terms. 98s. 6d. net. @ 


From all Booksellers 






















INDUSTRIAL PLATES FOR EVERY PURPOSE ! 


We are not wizards but nearly a century of 
experience in the manufacture of engraved 
plates of all kinds for all purposes and in all 
languages, ensure craftsmanship of which we 
are justly proud. 

Our products—in plastics, engraved ivorine, 
enamelled bronze, cast aluminium, brass, etc., 
are supplied to all the leading industrial and 
shipbuilding companies in the country and we 
are on the Admiralty List. 


Designs will be sub- 
mitted on request for 
reproduction in large 
or small quantities. 
Let us know your re- 
quirements which will 
receive instant 
attention. 


a 


— . et First Avenue, Team Valley Trading 


= Estate, Gateshead-on-Tyne, !1 


Telephone: LOWFELL 75667 
Grams: “* ENGRAVING, GATESHEAD-ON-TYNE” 


The Empire’s Largest General Engravers 


EDWARD H. THEW L™. 

















COMPRESSORS 


for 


HIGH PRESSURES 


and 


SPECIAL GASES 
















































DARTFORD. 
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4 HYDRAULIC 


TEST PUMPS 


For All Pressures Up To 
8000 Ib. Per Sq. Inch 








Write for list E.49C 
THE NATIONAL BOILER & GENERAL INSURANCE CO. LTD. 
Sales Dept. ST. MARY’S PARSONAGE, MANCHESTER 3. 




















Dunlow ' Electric Liquid Heating equipment and 
materials have over the past 25 years proved their efficiency 
and tg rons 6 Pioneers in Electric Water Heating, 
Duncan Low Ltd. now supply a comprehensive range of 
Water, Oiland Acid Electric Heating equipment meetin 
the varied needs of Domestic, Agricultural and Industrial 
users. 


They are pleased to offer their co-operation in the design 
of equipment to suit special and individual requirements. 


DUNCAN LOW LTD 











































any mesh 
any metal 


any purpose 





TO INDICATE, CONTROL OR RECORD 


TEMPERATURE 


For Accuracy, Ease of Reading, Robust- 
ness, Economy and long trouble free 
life install Rototherm Thermo 
meters. Instruments are available 
to suit most Industrial, Marine 
and Laboratory requirements. 
Specialists in bi-metallic 
applications. 


Please write for details. 


ototherm 


BI-METAL * MERCURY-IN-STEEL * VAPOUR PRESSURE 

THE BRITISH ROTOTHERM CO. LTD. 
MERTON ABBEY, LONDON, S.W.19. LiBerty 766! 
and Hollis St, New Basford. Nottingham 77847 








BIBBY COUPLINGS 





THE WELLMAN BIBBY CO. LTD. 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.| 


Telegrams : COUPLINGS, SOWEST, LONDON Telephone : ABBey 1194 





Ss 292 BELL STREET «- GLASGOW, C.4 Y | 





NO 
r 
guess”? 
with 


r 
P ©Sswork 


TERRY'S 


Oresswork and spring 











“1 i 

















A. C. WELLS Co., Ltd. 


Telephone: HYDE 953 Telegrams: “UNBREAKABLE” HYDE 


In addition to the model shown we can 
supply other sizes fitted with heavily built 
hexagon turret on separate power operated 
carriage or alternatively the 
square toolpost. 

A machine similar to that shown was supplied 
to Messrs. W. Sisson & Co. Ltd. of Gloucester 
for machining engine yokes, etc. 


in place of 


CROWTHORN 
REDDISH 


HIGH CLASS MACHINE TOOL MAKERS 
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JAMES WILEY & SONS Lip 


BOLTS & NUTS 
OF QUALITY 


BRIGHT NUTS 


DARLASTON S. STAFFS, 


es 


MATERIAL MOVING 
PROBLEMS ? 
UA 


WHITES 


ae we 
SONS (Enginee 
“RAILS, WIDNES”. 











rs) LTD. WIDNES, LANCASHIRE 


Telegrams : Telephone : WIDNES 2425 (Three lines) 








Swing over bed: 25in. 

Swing in gap: 39in. by 12in. 

Hole through spindle: 3{in. diameter 

Bed length: To cust s’ requi 

Spindle speed ranges: 10} to 302 or 15 ‘9 453 
r.p.m. 

Inverted vee type slideways 

* Timkenised headstock 

* Built for accuracy and heavy duty 





ENGINEERING COMPANY LIMITED 
STOCKPORT ENGLAND 
a. Gras CROWT 1. REDDESH 











RING ENGINI ERING April 20, 1956 [supPLEMENT] 117 


TD ROVE VIE 
TLIMEMEGAIRES: 
BOOT CLEANING 

MACHINES 




























\FFS, 
| 
—— 
MERCURY IN STEEL 
: INDICATING 
THERMOMETER 
Available for any swit- 
able band of tempera- 
AS USED IN seotohin at ene ciane. 
Free 
COLLIERIES TF 
AND logue, of full range. 
FOUNDRIES 
Esta, AT 
1869 HOME 
AND ABROAD 
\ 
‘ 
| THE ACCURATE RECORDING INSTRUMENT CO., 
HIRE EFFINGHAM VALVE WORKS - ROTHERHAM _~ §& GARTH ROAD, MORDEN, SURREY. Phone: DERWENT 2211-2-3 
' lines) Telephone: Rotherham 4865-6-7 Telegrams: GUMMER, ROTHERHAM * 





LONDON OFFICE: 38 VICTORIA STREET, LONDON, S.W.!1 Telephone : London Abbey 6473 








CONTROL 


it’s best left to 
the expert ! 





This fellow’s obviously had lots of experience and has 
learned how to deal with the peculiar problems involved 

in his job—even if he has had to learn his lesson the hard way 
occasionally {| Magnetic Valves have 25 years of skill and 
experience in valve manufacture built into them, and they 
supply the most efficient automatic or remote control of air, 
oil, steam, coal gas or other industrial liquids and gases. 
All without the aid of glands, stuffing-boxes, or driving- 
shafts, too. If you would like to learn about 
the full range of Magnetic Valves, up to 12in. 
orifice, please ask for our illustrated literature. 


SPECIAL VALVES DESIGNED if required 
STANDARD VALVES DELIVERED ex stock 








MAGNETIC BALANCED 3-WAY VALVE 


This valve can be used to control air, water, oil and other 
liquids, normally passed through a pipe where it is required 


| p e to operate Diaphragm Valves, Single Acting and Double 
Acting cylinder mechanisms, etc. Standard valves are suit- 

a ne 1c Va vV¢ C ® able for controlling pressures up to 70 ibs. per sq. in. or 

100 ibs. per sq. in. as required. This type of valve is capable 


of operating at high speeds over long periods. 
LIMITED . ” 


A flameproof solenoid housing, Buxton Certified, 
can be fitted where required. 





28 ST. JAMES’s PLACE, LONDON, S.W.! Telephone: HYDe Park 7588 
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Classified Advertisements continued from Page 8 





THE AERODYNAMICS DEPARTMENT OF 
ARMSTRONG SIDDELEY MOTORS has vacancies 


for 

SENIOR AND JUNIOR DEVELOPMENT 
ENGINEERS for work on axial flow compressors, 
turbines and general airflow. A Degree in Mech- 
anical Engineering and previous ex nee in this 
type of work an advantage. Initial salaries range 
from £650 to ——s annum, dependent on age, 
experience and q ti but sup le rates 
would apply to senior experienced men. Excellent 
prospects and good pension fund.— Applicants should 

ve full details quoting Reference Airflow 2, to 

ECHNICAL PERSONNEL MANAGER, ARM- 
STRONG SIDDELEY MOTORS, set sca 

G 








SHEEPBRIDGE ENGINEERING LTD., CHES- 
TERFIELD, Offer attractive ae for 
SENIOR ENGINEERS 
capable of w ing to project work; ae a 
in Material andling Plant for Quarries and Collieries. 
Applications from Designers and Draughtsmen with 
qualifications in General Engineering will also be 
ven consideration for duties of a suitable nature. 
superannuated positions, attractive 
salaries commensurate with qualifications and 
experience, with provision of houses for senior 
positions if required.—Apply, giving details of 
ualifications, experience, etc., and quoting reference 

QD, to the PERSONNEL OFFICER. 23 





Junior Civil Engineers required for 


shire. Good Hostel available.—A 





CIVIL ENGINEERS. 


ing work at an Atomic Power Station Site Near Annan, in Dumfries- 


SAR to Merz and McLellan, Carliol House, Newcastle-upon-Tyne, 1. 


setting out and general engineer- 


pply in writing quoting reference 


L 29 











CONTRACTS ENGINEERS. 


A. REYROLLE & COMPANY LTD., of Hebburn, 
County Durham, who are the largest firm of switch- 
wer —- in the world, have vacancies for 

ONTRACTS ENGINEERS, both for Home 
and Overseas contract work on E.H.V. switchgear. 
In addition, vacancies also exist for Contracts 
Engineers to handle work in connection with major 
industrial installations and medium voltage switch- 
-~. The appointment would be for work at 

ebburn and it is customary for the Company to 
appoint engineers for duties in the overseas and home 
Area Offices from engineers trained at Hebburn. 
The work requires initiative and affords the engineer 
individual responsibility. It is interesting and 
varied and calls for ability to conduct both technical 
and commercial negotiations. The desirable qualifi- 
cations are therefore a Degree or a Higher National 
Diploma or Higher National Certificate, but candi- 
dates having an Ordinary National Certificate who 
are still proceeding with studies could be considered 
specially. Applicants need not have specialised 

reviously in switchgear, and if necessary, suitable 

utroductory training would be arranged.—Appli- 
cations, giving full particulars of technical training 
and previous experience, should be forwarded to the 
CONTRACTS MANAGER, A. REYROLLE & CO., 
LTD., HEBBURN, marked “ Personal.” L19 


DESIGN DRAUGHTSMEN. THE BRITISH 
DRUG HOUSES LTD. invite applications from 
suitably qualified men for interesting work in their 
Engineers’ Drawing Office, on special machines and 

lant layouts for the Light Chemical Industry. 
Higher National Certificate in Mechanical Engineer- 
ing and previous experience in this industry desirable 
but not essential. Men of mature age with suitable 
training and experience would be considered. Five- 
day week. Pension and Profit Sharing Schemes.— 
Write, stating age, experience and salary required, 
to STAFF MANAGER (REF.: B 8945), GRAHAM 
STREET, CITY ROAD, N.1. K 985 


West End London Consulting E: 

SEVERAL SENIOR AND JUNIOR ENGI- 
NEER DRAUGHTSMEN to pre designs, 
contract drawings, specifications, etc., for heating, 
ventilating, boiler plant and allied mechanical 
services. Interesting work for factories, office 
b itals, , schools, etc. Oppor- 
tunity for experienced men with initiative. Five-day 
week. One week's spring holiday in addition to 
usual summer two weeks. Bonus and optional 
superannuation scheme.— Write stating age, ot 
ence, qualifications and salary required. BOX 
G 538, Offices of ENGINEERING. 


ineers require now 








A 
TECHNICAL 


simulators, servos and 


years suitable experience, and the 
fleld 


Apply to:— 


salary required. 





SHORT BROTHERS AND 
HARLAND LIMITED 


THE MECHANICAL SECTION 
of the 
RESEARCH DEPARTMENT 


has vacancies for 


SENIOR DEVELOPMENT 
ENGINEERS, 
DEVELOPMENT ENGINEERS 


work on guided missiles and navigational systems, automatic pilots, flight 
automatic control developments. 
preferably have had some experience of hydraulie or pneumatic servos, precision 
mechanisms, or systems employing such components. 

QUALIFICATIONS: Senior Engineers: Engineering Degree, with several 


Engineers: Degree or equivalent, with some industrial experience. Technical 
Assistants: H.N.C. or equivalent, with good practical experience in appropriate 


Assistance with housing and with removal expenses. 
interview either in London or Belfast. 


STAFF APPOINTMENTS OFFICER, 


SHORT BROTHERS & HARLAND LIMITED, 
P.O. BOX 241, BELFAST, quoting $.A.134, and stating 


ND , 
ASSISTANTS 


fe 


Applicants should 


ability to control a development team. 


K 864 
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Hydraulic Transmissions, 
SECTION 
of gears and gear boxes essential. 


and the appointments offer excellent 
ing field. 


The successful applicants will be 
will be paid. 
Apply in writing :— 


SOUTHPORT, 


J. BROCKHOUSE & COMPANY LIMITED 
WEST BROMWICH 


Invite applications for the following positions in their Transmis: 


ae which is being established at their West Dremel 
Works:— 

GRADUATE ENGINEER 
with specialist knowledge of Hydraulics for research in the field of 


for Transmission Design. Comprehensive knowledge and experience 


Salaries will be commensurate with qualifications and experience, 


Good contributory pension scheme in operation. 


for a few months, during which period all reasonable expe: ses 


PERSONNEL MANAGER, 
BROCKHOUSE ENGINEERING LIMITED, 










LEADER 


prospects in a rapidly expand. 


required to work in Southp rt 


LANCS. 

















DEON 
require 
WORKS MANAGER 
to take full control. 


Special knowledge of design and 
production of I.C. engines, and 
mechanical plant as used by building 
and civil engineering contractors, is an 
advantage. 


Works are in the delightful country 
town of Saffron Walden, Essex, and a 
house with an attractive garden is 
available. 


Write, in strictest confidence, giving 
full details of qualifications and ex- 
perience to:— 
The Managing Director, 
ACROW (ENGINEERS) LTD. 
8 South Wharf, London, W.2 
i L52 

















Factories and Research and Consulti Engineer’ 
Departments of the above mentioned ¢ ; 
the Union of South Africa. 


located near Johannesburg, Cape Town and Durban 
respectively. 


be 
EXPLOSIVES & CHEMICAL 




















AFRICAN EXPLOSIVES AND CHEMICAL 
INDUSTRIES LIMITED 





Applications are invited for appointments at the 


Company in 
The Company’s three main Union factories are 


Vacancies exist for :— 


(1) PLANT AND LABORATORY 
CHEMISTS with Chemistry or Chemical 
Engineering qualifications. 


(2) RESEARCH CHEMISTS with _post- 
_—* qualifications in Chemistry or 
ysics. 


(3) MECHANICAL AND ELECTRICAL 
ENGINEERS, preferably with not less 
than two years experience since graduation 


(4) INSTRUMENT ENGINEERS with Elec- 
trical (Light Current) or Chemical Engineer- 
ing qualifications and maintenance and/or 
design experience in industrial _instru- 
mentation. 


Further information and application forms can 
obtained from H. W. AHRENS, AFRICAN 
INDUSTRIES 

IMPERIAL CHEMICAL aoe 
4 


LIMITED, 
MILLBANK, LONDON, 8.W.1. 














d sub 


during develop t an 


Large steam engineering company in North Midlands requires 


GRADUATE ENGINEERS 


to work on own initiative on wide variety of technical probems 





t service associated with the 





supply of equipment to Nuclear 
industrial, marine, Hi 


and all steam users. 







and conventional power plants, 
Training will be given 





before responsibility is gated 


t who should be 








between 23 and 30 years of age, and 
engineering. The 


in force. 
BOX L 151, Offices of ENGINEERING. 





« A Y . 

must have completed, or be exempt 
from, national service, must have served an apprenticeship in mechanical 
posts offered are permanent and progressive and will 
carry salaries appropriate to the responsibility. 
All applications, which will be treated in striet confidence, to 










A pension scheme is 











GENERAL WORKS MANAGER, with prospects 
of directorship and further advancement, uired 
by medium-sized Scottish textile firm in which this 
= has been newly created by re-organisation. 
echnical traini and ma al experience in 
modern industry sought, ——, n textiles. 
Age should not exceed 50. he remuneration will 
consist of a generous salary and a share of profits. 
—Apply with details of training, Senne and 
salary desired, to: MESSRS. PRODUCTION 
ENGINEERING LTD., 140, WEST GEORGE 
STREET, GLASGOW, C.2, quoting reference bale 
39 













BRITISH PETROLEUM COMPANY LIMITED 


res 
ENGINEERS OR PHYSICISTS with University 
Degrees, for experimental work on internal = 
bustion engines including gas turbine engines 
motor vehicle engines of high performance. Previous 
practical experience is not essential, but “a 
should have a keen interest in this type of ~ 
Age preferably not above 33. Salaries within 
range £650 to £1300 per annum, 
ualifications and experience.— Write, 
etails, quoti H.3299, to BOX 8565, 
GRESHAM HOUSE, E.C.2. 








regulating systems and 
equivalent demi 





BRITISH THOMSON-HOUSTON CO. 














REGULATING SYSTEMS ENGINEERS. 


Vacancies exist on the staff of an Engineering Department of the B RITISH 
THOMSON-HOUSTON CO., LTD., which is i 
servomechanisms. An electrical engineering degree, OF 
qualification, is essential and some experience of feed-back 
control systems is desirable. The Department handles applications in « wide 
variety of industries and some specialised knowledge of a particular | 
might be an advantage although this is not a requirement. 

Applications should be in the Applicant’s own handwriting, and shoul: 
age, qualifications, training and experience. 

Apply: MANAGER, INDUSTRIAL ENGINEERING DEPARTME 







ing industrial 
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ngaged in d 
ydustry 

afe 
THE 
LTD., RUGBY. Ll 














LEMICAL 


ents at the 
s 
ompany in 








speesaygee 
Barth 














j 


GRADUATE ENGINEERS FOR 
CONSTRUCTION 





jons are invited for the following position 
sor Ou Company Middle East. 

" () ENGINEERING ASSISTANT TO 
CONSTRUCTION SUPERINTEN- 
DENT (CIVIL OR MECHANICAL 
ENGINEER) with over five years experience 
field engineer construction process plant, 
industrial and general building projects. 
Familiar field organisational problems and 
with good working knowledge general con- 
struction and equipment. Age 30-40. Com- 
mencing salary £1580 p.a. up according 
experience, etc. 

(2) FIELD ENGINEERS (4) (CIVIL OR 
MECHANICAL) with over two years 
experience in either general building projects 
such a8 housing, public buildings and utility 
installations or in oil refinery or chemical 

ocess plant installation and utilities. 

Hust be familiar with job planning, scheduling 

and general construction techniques. Age 
about 30. Commencing salary £1245 p.a. 

ion to salaries quoted, free air conditioned 

nae tion and edoquate living allowance 

provided with medieal attention, kit al 

ion plan and paid home and local leaves.— 

Apply (quoting CON) to BOX G 647, Offices of 

ENGINBERING. 





SENIOR MECHANICAL AND STRUC- 
TURAL DRAUGHTSMEN required in London 
ofice for the design, layout and detailing of Electric 
Cranes and Mechanical Handling for Steelworks.— 
apply in writing, stating age and experience, to: 
“THE MECHANICAL DEPARTMENT,” TH 


WELLMAN-SMITH-OWEN ENGINEERING 
GORPORATION, LTD., PARNELL’ HOUSE, 
WILTON ROAD, S.W.1. K 599 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, 
DYESTUFFS DIVISION, HEXAGON HOUSE, 
BLACKLEY, MANCHESTER, 9, has a vacancy 
fora PURCHASING ENGINEER.. Candidates 
should be between 25 and 35 years of age, and should 
be in possession of Higher National Certificate or 
better qualification. Design and Works experience 
js desirable, and some experience in the purchasing 
of engineering products will be an advantage. K 933 


~~ 
MECHANICAL E INEERS with works 
management experience required by important 
organisation with interests throughout the British 
Isles and Commonwealth. Applicants willing to 
accept assignments for a limited initial period of 
three to five years in Canada, Africa or New Zealand, 
with a possibility of a final post in the United 





Kingdom if desired are invited to apply. Remuner- 
ation On a high scale with superannuation facilities. 
Age not over 40. Full details of experience, quali- 
fications, previous appointments and salaries in 
confidence to THE MANAGING 
BOX K 400, Offices of ENGINEERING. 


ENGINEERING SERVICES DRAUGHTS- 
MAN required by AVON INDIA RUBBER CO., 
LTD., MELKSHAM, WILTS. Must be conversant 
with general services, design and layouts. This 
includes steam, hydraulic, compressed air, cooling 
water, space heating, etc. Sound opportunity for 
tuitable man.—Applicants of H.N.C. standard or 
equivalent preferred, but others having the necessar 
experience are invited to apply to the CHIE 
ENGINEER, with full particulars, age, etc. K 871 


GENERAL ENGINEERING DRAUGHTS- 
MAN required immediately in the Works Engineer's 
Department of THE AVON INDIA RUBBER CO., 
LTD., BRIDGEND. Permanent and sound position 
with expanding Company for a man who is prepared 
to work hard and adapt himself to growing industry 
with special purpose machinery and comprehensive 

neering services. H.N.C. or equivalent. 
A.E.8.D. rates plus to suitable applicant.—Write, 
stating age, experience, etc., to PERSONNEL 
MANAGER K 872 


DESIGNER-DRAUGHTSMAN required with 
experience of Paper Converting and Aniline Printing 
, nery. Ordinary or Higher National Certificate 
in Mechanical Engineering desirable. The work is 
varied and interesting, consisting mainly of develop- 
ment of existing plant.—Apply in writing stati 
age, experience and salary req to: DAILLE 
AxD COMPANY, LTD., GARMAN ROAD, 
NORTHUMBERLAND PARK, LONDON, N.17. 
K 873 


ELECTRICAL LABORATORY ASSISTANT. 
on men are required for prototype work on 
W voltage equipment for motor vehicles. Appli- 
tants should hold, or be studying for, O.N.C. 
(Electrical), although practical experience in similar 
pe would be considered in its absence. Prospects 
Sanivancement into Design work exist for the right 


Apply in writing giving full details of age and 
enn ‘o PERSONNEL OFFICER, SIMMS 
STOR UNITS, LTD., OAK LANE, EAST 
FINCHLEY, N.2, K 886 


baveap:  ITISH ‘THOMSON - HOUSTON 
MECh an, cgABORATORY, RUGBY, soquire 0 
EER PAN'CAL OR ELECTRICAL ENGIN- 
vin ©,“*"\ ‘8 @ programme of machining research 
. Specic’ reference to spark grinding and other 
— of Sey eg cants are 
BRifegs | (°,to.the DIRECTOR OF RESEARCH, 
BRUGES | HOMSON-HOUSTON CO., LTD., 
Y ing details of age, qualifications and 

1. K 890 


€xperience cid quoting reference 


SENIOR ORAUGHTSMAN required, London 





DIRECTOR, | 


DRAUGHTSM 


important pany p ituat within 

easy reach of Leicester. This post offers good 
‘ospects and carries Staff Status and Contributory 
ension Sch — i 650 


£ 
annum. Applications, which will be treated in stihet 
confidence, should be addressed in first instance to 
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lications invited from 








salary, 


BOX L 37, Offices of ENGINEERING. 


ASSISTANT DEVELOPMENT 


ex 


OFFICER, B.1.0.C. 
BURY STREET, LONDON, W.C.1, reference 
L/28/56. L 208 


IMPERIAL CHEMICAL INDUSTRIES 
LIMITED. 


ALKALI DIVISION. 


WINNINGTON, NORTHWICH, 
CHESHIRE. 


STRUCTURAL AND CIVIL 

ENGINEERING DESIGNERS. 
Vacancies exist in our Civil Engineering 
Department for Assistant Technical Officers 
to work as structural and civil engineering 
designers. Applicants age 25-40 should 
possess H.N.C. and have had experience 
either in structural work or in reinforced 

concrete and general building work. 
Appointments are to the permanent 
Staff, five-day week, with good salaries, 
first class working conditions and recre- 
ational facilities. Contributory Pension 
Fund and Profit-Sharing Schemes. Married 
men can receive limited assistance with 
removal expenses.—Write for official 
application form to STAFF MANAGER 
quoting reference GES/STRUCT. L 216 


C.A.V. LIMITED 


require an 


ENGINEER 


on the design and development of special 
pur testing equipment simulating 
vehicle operating conditions. 


Applicants should be up to 30 years of 
age and must have Higher National 
Certificate with a sound knowledge of 
machines and mechanisms; a familiarity 
with electric or electronic equipment 
would be an advantage. 


Salary according to qualifications and 
experience. 


Five-day week, pensionable, good sports 
and social facilities. 


Write stating age, 


qualifications and 
experience to: — 


Personnel Manager, 
C.A.V. LIMITED, 
Warple Way, 


Acton, W.3. 
L225 


O. W. ROSKILL, of 14 Great College St. 8.W.1. 
Industrial Consultants have an openi for 
YOUNG ENGINEER OR CHEMIS 
ably with public school and university education for 
training in technical market research and other 
consulting work. An unusual combination of 


equipment and instruments for a very comprehensive 
range of experiments in the research laboratories of 
British Insulated Callender’s Cables, Limited, 38, 
Wood Candidates should be of Higher 
National Certificate or equivalent standard 
shoul 


Lane, W.12. 


id have had workshop trai 
ience in this class of work would 


pe’ 
LIMITED, 21, 


EN OF HIGHER NATIONAL 


CERTIFICATE standing for interesting t with 
| tl 


efer- 


and & 
. Previous 

desirable 
but it is not essential and good general mechanical 


experience would be acceptable. Candidates should 


BLOOMS- 


r 


Please quote reference H/6/ARM/TAO. 


SIR W. G. ARMSTRONG WHITWORTH 


AIRCRAFT LTD. 


ARMAMENTS DIVISION. 





MECHANICAL ENGINEERS 





are required for work in connection with 

missiles. Previous design experience in odenton 

handling or conveyor systems, together with some 

and te Outrebis thers on Bay «BI L-— 
ral applicants 

H.N.C. or equivalent. i 


Pleasant working conditions and amenities are 
rovided and an attractive superannuation scheme 

in operation. The work is of a permanent 
— in a new and expanding field and salaries 


— will be a in strict confidence, and 


Technical Appointments Officer, 


Sir W. G. Armstrong Whitworth 


Aircraft Ltd., 
Baginton, Nr. Coventry. 





L 46 








JIG AND TOOL 
DESIGNERS. 


Experienced Senior men 
required by 
THE DE HAVILLAND ENGINE 
COMPANY LIMITED, 

for work on reciprocating and jet engines. 

The work is interesting, requiring a high 
degree of initiative, and only experienced 
men with good practical training will be 
considered. 

Excellent working conditions in modern 


office. Five-day week. Sports and Canteen 
facilities. 


Written applications only, to the 
PERSONNEL OFFICER, THE DE 
HAVILLAND ENGINE COMPANY 


LIMITED, LEAVESDEN AERODROME, 
NR. WATFORD, HERTS. Li 











ROAD, HUNSLET, 


ENT 
Rochester, 
be in ion of 


imental work 


y Equipment. Able 


EEDS, 10. 


OIL RE 
Kent. A 


ms, together 
ability to P sor oc 24 8) fications and contract 
documents irable.— Write ss age, qualifi- 
to 


cations and experience 
GRESHAM HOUSE, E.C.2. 


EG.974 ¢jo 


DRAUGHTSMAN SENIOR, required by firm 
of Consulting Engineers. Heavy structural steel- 
work and platework. High 

Comfortable working conditions and 
meals on premises. Five-day week. 
area. Write sta’ 
required to BOX 


and bonus. 
subsidised 
South London 


ting age, experience 
L177, Offices of ENGINEERING. 


A MECHANICAL ENGINEER, with Degree, 
or comparable qualifications is required for technical 
a | development and ex 
Tractors and Anci 
organise testing programmes 
oblems under the supervision of the Chief Engineer. 
Experience with Diesel Engines, Transmission, and 


on Crawler 


to 


interpret design 


ientific outlook and ability to draft well is required | Earth Moving Equipment an advantage. Age 

together with wide rather than highly specialised er —— te —“ 40. Contributory 
2 eme Assurance 

interest in technological matters. L219 ~ ting. Write in first instance giving full 

details of qualifications, eer age and cueey 

required to PERSONNEL MANAGER, JOH 

DESIGN DRAUGHTSMAN for design of | FOWLER & CO. (LEEDS) LTD., LEATHLEY 


L 182 


SSISTANT CIVIL ENGINEER required by 
FINERY LTD., Isle of Grain, 
licants, age 25-35, should 
A.M.L.C.E. or at least be exempt 
arts A and B of The Institute of Civil 


Engineers’ Examination for Member- 


be in the age range 25-30. The position would | .hip ive years’ practical experience of main- 
lead + paeeey —_ i. Peaaionabl ate — tenenas of i ustrial ‘bul bo 3s structures, “. 
fyi bationar .—Wr io} wi 
} Aen Pualifications. and experience to STAFF | ‘allways and port ine 


191, 
L383 














echanical Engineering experience 
wa, uowledge of fearing an advantage.— 
fal oat i age and y required and givi 


Evanvgr,,, se experience, to BOX L 35, Offices of | 





work offers excellent opportunities. 
Pension Scheme in operation. 
Full canteen facilities. 





INDUSTRIAL CONTROL 
DRAUGHTSMEN AND TRAINEES 


uired for the design of Motor Control Gear and associated equipment. 

ne experience in this class of work preferred, but not essential. Experienced 

Draughtsmen on electrical and/or mechanical 
Draughtsmen are also required for the preparation of wiring 
Trainees, of not less than 8.2, ONC. 8 or those 

8.2 will be considered for all of the above. 


Apply for application form, quoting reference “ U.4,” to:— 
PERSONNEL MANAGER, 
METROPOLITAN-VICKERS ELECTRICAL CO., LTD., 
TRAFFORD PARK, MANCHESTER, 17. 


See ae ee ae 
who are now taking 
The positions are permanent and the 


K 861 
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BRITISH PETROLEUM COMPANY, 
LIMITED, has immediate vacancies for 
ereooners: PHY: CHEMICAL ENGI- 
NEERS AND MECHANICAL ENGINEERS 
for work in their United Refineries and 


ESTIMATORS required for large Refinery Con- 
—— ——. at the oo of a —— 

pplicants must per ar ped nh estimat bour 
costs of fabrication and field erection of Mechanical 
Plant, Pipework, etc.—Write stating age, qualifica- 


tions experience to BOX EG.978, c/o 191 
GRESHAM HOUSE, E.C.2. L 176 


SENIOR DRAUGHTSMAN required by HEAT- 
ING AND VENTILATING engineers in Weat- 
minster. Excellent prospects for experienced man. 
Five-day week, luncheon vouchers. Applicants 
should write, stati age, experience and salary 
required to J. B. JACKSON & PARTNERS LTD., 
167/38, MILLBANK, LONDON, 8.W.1. L176 


BRITISH STANDARDS INSTITUTION, 

A QUALIFIED MECHANICAL ENGINECR 
is required as Technical Officer by the British 
Standards Institution. He will act as 

to committees dealing with mechanical engineering 
subjects especially in the railway field. Aptitude 
for committee work is essential. 

The salary of the post is at present £650 to £1050; 
the starting salary ee egy on quuiifications 
experience. The position is Dn gee 

in writing to the ESTABLISHMENT OFFI 
B.8.L, 2, PARK STREET, LONDON, W.1. L226 


SENIOR PROJECT 
ENGINEERS. 







LOCKHEED PN Ny LIC BRAKE 


¥ », 
LEAMINGTON SPA 

Have a number of vacancies for 

Senior Project Engineers. Applicants 













should possess an Engineering degree 
or be eligible for membership of a 
engineering institu and 
have had about 5 years’ engineering 
experience, prefé 4 in the auto- 
mobile field. In addition they must 
have drive, initiative, a flair for 
original design, and the ability to 
direct the requirements of develop- 
ment testing. These are Senior 
aay wilt and the commenci 
will be commensurate wi 
experience and qualifications.—Appli- 
cations in strictest confidence, 
give full details of qualifications, 
experience and positions held, with 
salary, to :— 













PERSONNEL OFFICER, 
LOCKHEED HYDRAULIC BRAKE 
COo., LTD., 
TACHBROOK ROAD, 
LEAMINGTON SPA, 
WARWICKSHIRE. 
L 2s 


GENERAL FACTORY 
MANAGER. 


BRYANT axp MAY LIMITED invite applications 
for the position of General Factory Manager of their 
four United Kingdom match factories. Applicants 
should be about 46, but a younger or older man will 
not be excluded. At least 10 years’ experience in 
senior management poe in industry is essential, 
and applicants should have an —— profes- 
sional qualification, though this is not essential. 


The General Factory Manager will be responsible 
to the Board for the operation of the factories. 


Commencing salary will not be less than £2500 
per annum. Pension, Co-Partnership and other 
welfare benefits available. 


The selected candidate will be required to pass 
a medical examination. 


Applications should be addressed to the 


PERSONNEL MANAGER (WORKS), 
BRYANT AND MAY, : 
FAIRFIELD WORKS, BOW, 

LONDON, E.3. 


quoting No. 103. L127 


CHIEF DESIGNER required by « well es‘ablished 
heavy General Engineering Com 


A pany with an 
international reputation in the manuf: 


facture of 
mining plant, wa‘er turbines and special 
projects. ——— must possess rat-class 
academic ba gyre and proven administrative 
by a wide 


panean agg oh nd production. hy . 
a n 

salary with su muation will be i- 
cations with details, which will be dealt in 


strict confidence should be addressed to BOX No. 


131, R. ANDERSON asp CO., 14, WILLIAM IV, 
STREET, LONDON, W.C.2. Liis 
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components. F 
A number of years’ experience in ¢ 















prospects. 


superannuation scheme is in operation. 
All replies should be addressed to:— 


quoting reference FT/12/ARM/TAO 








SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD. 
ARMAMENTS DIVISION. 


SENIOR ELECTRONIC AND ELECTRICAL 
ENGINEERS. 


A number of Senior Engineers both Electronic and Electrical are required 
for work associated with the flight trials of guided weapons. 

The work is of a very varied and interesting character and includes system 
testing and the analysis of the behaviour of complex installations including 
mechanical and hydraulic components, in addition to elecironic and electrical 


lectronic and/or electrical engineering is 
essential for these positions, and service experience of radar, radio and tele- 
communications is a very suitable qualification 

A university degree is not essential for these positions but practical experience 
and experience of experimental work is highly desirable. 

These positions are responsible posts and carry attractive salaries and excellent 


Pleasant working conditions and amenities are provided and an attractive 
TECHNICAL APPOINTMENTS OFFICER, 


SIR W. G. ARMSTRONG WHITWORTH AIRCRAFT LTD., 
BAGINTON, NR. COVENTRY. 








DRAUGHTSMAN required for Engineering Dept. | GENERAL MANAGER required for important 


of Manufacturing 


concern. Age approx. 24-30. | Marine Engineering Works in North-East England. 
Educated to H.N.C. preferred. Experience in| Very good prospects for the right man.—Apply 
General Engineering, Plant Layout, Buildings, | BOX L 150, Offices of ENGINEERING 
Factory Services, etc. Some electrical experience 
would be an advantage. Good man capable of | 
working with minimum of supervision would find | DRAUGHTSMEN DESIGNERS AND 
good conditions of employment, Canteen facilities, | DETAILERS, Senior and Junior required. Experi- 
pension Scheme etc. Replies giving full details and | ence in Steel Bridges and Structures. Important | 
salary required to MARTIN BLACK & CO. | and interesting work. Permanent positions. High 
(WIRE ROPES) LTD., SPEEDWELL WORKS, | salary. Five-day week. Pension scheme.—Apply 
COATBRIDGE L 137 | stating particulars of experience to THE CLEVE- 
| LAND BRIDGE AND ENGINEERING CO., 
LTD., 123, PALL MALL, LONDON, 8.W.1. L180 
SENIOR DRAUGHTSMEN required by old-| 


established firm of hydraulic engineers in Cheshire, 
preferably with design experience in hydraulic 
presses, valve gear and pumps. Good salary to 
suitable men. Five-day week, pension scheme and 
canteen facilities.— Apply in confidence stating age, 
experience and salary required to BOX L 156, 
Offices of ENGINEERING 


Part-time assistance required Westminster 
Consultants for detailing of concrete bridges 
Liberal remuneration for experienced 
STRUCTURAL DRAUGHTSMAN. Write in 
confidence stating age and details of experience. 

BOX L 158, Offices of ENGINEERING. 


by 


DRAUGHTSMAN required by Consulting Engi- 
neers, Westminster, for reinforced concrete bridge 
work. Salary up to £800 per annum according to 
ability. Interesting work and excellent prospects. 
This year’s holiday arrangements honoured. Write 


stating age and details of experience.-BOX L 159, 
Offices of ENGINEERING. 
DRAUGHTSMEN AND STRESSMEN 


required for Railway Rolling Stock; knowledge of 
the industry preferable but not essential; applicants 
with knowledge of shipbuilding, aircraft, bus or light 
structural work would be considered. Apply 
CHIEF ENGINEER, METROPOLITAN-CAM- 
MELL CARRIAGE & WAGON COMPANY, 
LIMITED, SALTLEY, BIRMINGHAM. L 104 


Well-known Midland aero engine company requires 
MECHANICAL ENGINEERING DESIGNERS 
AND DRAUGHTSMEN to juin teams on various 
aspects of engine construction. Initial salary, 
£650-£1000 per annum Owing to expansion in 
new drawing offices, with excellent working conditions 
departments will offer good prospects to men with 


initiative Sickness benefits for families 
pension fund. Full details quoting Refe 
AD/2, to BOX G 632, Offices of dncrseunmo. 


ENGINEER/DRAUGHTSMAN = required for 
Consulting Engineers office. Man with iron and 
steel works experience preferred, but not essential. 














and | following categories 
reace | some experience of R.C. structures and foundation 
| work preferred. 

| ing. 


A FOREMAN, AGE BETWEEN 40/45 YEARS, 
is required for an old established Ingot Mould 
Foundry. The —— should be fully conversant 
with modern production methods and in the use 
of sand slingers. The successful applicant would 
be expected to take full charge of the ingot mould 
section. All applications will be treated in strict 
confidence.— Details of age and experience to BOX 
L 223, Offices of ENGINEERING. 





MECHANICAL ENGINEERS 


THE PARSONS AND MARINE ENGI- 
NEERING TURBINE RESEARCH AND 
DEVELOPMENT ASSOCIATION have 
several vacancies for Mechanical Engineers 
at Section-Leader level. Candidates should 
preferably have a good honours degree or 
equivalent in Mechanical Engineering, 
together with several years’ experience. 
They will be expected to exercise leader- 
ship and initiative, and attractive salaries 
will be offered. All salaries are subject to 
annual review. There is also a pension 
scheme and other benefits. 

SUBSTANTIAL ASSISTANCE WILL 
BE GIVEN WITH THE COST OF 
REMOVAL AND RE-HOUSING. 

Apply in writing to RESEARCH 
DIRECTOR, PAMETRADA RESEARCH 
STATION, WALLSEND, NORTHUM- 
BERLAND. L 157 











DRAUGHTSMEN DESIGNERS. 
London Office of SHELL 
PANY LIMITED. 


Required by 
PETROLEUM COM- 
Fully experienced in one of the 

(1) Structural steelwork, with 


(2) Mechanical or general engineer- 
Preferably between the ages of 30 and 40. 
Salary according to age and experience. 
Scheme. Canteen facilities. Social and Sports 
Club facilities. Please apply in writing, giving full 





Write stating age, experience and salary required details to STAFF DEPARTMENT (R), ST. 
: , a - - tLEN’S SOURT, GREAT 8T. tLEN’S 
to J0NN MILES & PARTHEES (CONDOM, | COLETe COCs. GREAT OT. eee 
LTD., 76, CANNON STREET. E.C.4 L139 | ~"" ns 
' 
and 
Applications are invited for the following positions on the 
regular Mechanical Engineering drawing office staff of a large 
iron and steel organisation :— 
1. DESIGNER, fully experienced and 
accustomed to medium and heavy 
engineering equipment. 
2. SENIOR DRAUGHTSMAN, with 
similar experience to the above. 
There are also openings for draughtsmen of lesser seniority 
who have completed their National Service and have, including 
engineering training, not less than 5 years drawing office 
experience. 
Nominal hours are 38 per week with payment for overtime 
to draughtsmen grades. A contributory superannuation fund 
is in operation. 
Apply giving full particulars of engineering experience and 
training, also technical education and qualitications, stating 
salary required and when at liberty to BOX K 895, Offices of 
ENGINEERING. 











[SUPPLEMENT] April 20, 1956 ENG) NEER] NG 


EXCEPTIONAL OPPORTUNITY for 
FULLY QUALIFIED GAS ENGINFER with 
good distribution/utilisation experience be 

| groomed for senior position as 
DISTRIBUTION ENGINEER on Natural gas 
project in West Pakistan under management of 
Major British Oil Company. Excellent salary with 
pension scheme, free furnished married accommoda- | 
| tion and medical attention. Only first grade men 
| with ambition, initiative and personality need apply 
and preferred age is 32 to 35. Full personal details 
| together with particulars of qualifications and 


to 





| experience (in duplicate if possible) should be sent 
|to BOX EG.973, c/o 191, GRESHAM HOUSE, | 
2 L 84 | 


| E.C. 


| 
| 
| 
|THE MILLOM & ASKAM HEMATITE [RON 
| COMPANY LIMITED. 
Applications are invited for the appointment of a 
CHIEF ENGINEER for Millom Iron Works. | 
Salary £1500 to £2000 according to experience and 
qualifications (House available). 

Write with full particulars of age, experience and 
qualifications to: 
GENERAL MANAGER, 
— E MILLOM & ASKAM HEMATITE 


IRON 
CO., LTD., 
MILLOM, CUMBERLAND. 


L 166 


Applications are invited for a 

POWER AND SERVICES SUPERINTEN- 
| DENT’S ASSISTANT in a West Country steam 
|} and power raising plant. Applicants should be age 
25 to 35, possess a Higher National Certificate 
(including good results in heat engines), and have 
had practical experience in coal fired boiler plant, 
turbine and steam services generally. An appren- 
ticeship in turbine or boiler work would be an 
advantage.—Write quoting Ref. No. E52 Eg., 
stating full details including salary expected, to 
BOX L 163, Offices of ENGINEERING. 





CABLE BELT LIMITED, ROSE STREET, 
INVERNESS. 











A new and expanding company, manufacturing a | 
new type of conveyor used primarily in the Mining 
Industry, require a First Class 
SENIOR DRAUGHTSMAN and a JUNIOR) 
DRAUGHTSMAN. Duties will include short | 
periodic supervision of erection. Experience in 
conveyors and ancillary equipment is desirable 
although not essential, as men with sound general 
engineering background will be considered. Attrac- 

tive salaries will be offered to suitable applicants. 
Please apply, giving full particulars, to the CHIEF 
ENGINEER L 148 


| 
| 
| 


DESIGNER DRAUGHTSMEN required by the 
CHESTERFIELD TUBE COMPANY. Interesting 
work involving design and development of mechan- 
ical handling devices and a variety of heavy plant. | 
Experience main qualification. Permanent position, | 
substantial salary, good pension scheme and five- | 
day week. Write giving details of past experience | 
and salary required to PERSONNEL AND WEL- | 

| 


| 


| 


FARE DEPARTMENT. L 142 





DIESEL 




















Pension | 


N® 2616. 


One of several 153 H.P. diesel locomotives built for British Railways 


Andrew Barclay 
| CALEDONIA WORKS 


Telegrams: PLATCO, SOWEST, LONDON 


Telegrams : “ BARCLAYSON KILMARNOCK ” 
LONDON OFFICE: 38 VICTORIA STREET, 


DEPUTY To 
INSPECTOR required 5 ANY 
shire group of factories wii, 
manufacture of high pr 
electro-mechanical mecha; 
strength about 600 admini«: 
at each separate factory 

He would have 


c 
Ompany’s — 
© ngaged in the 
thechanica] and 
Total inspection 
Chief Inspector, 


et 

top management. Applica 
class pooiesicnal inspection 
including Government (x; 
top management outlook and pproact 

Applications will be treated in strict 

and should give full details of edueatios sanlidence 
positions held, together with corr: spond yo wee 
Replies to COMPANY CHIEF INcPECT ON 
L 149, Offices of ENGINEERING wee, BOX 


7 overa espons , 
inspection and would represent ||, rere for al) 
meetings, conferences, SCVOry group at 


‘ssOciation 


4 
nust ith 


have first. 
S and experience 
procedure, pins 


MANAGEMENT TRAINEES, 


Large, expanding, light eng 
South Midlands is pre 
— of Young Men (: 
technical work, foremanship and on eve 
Managerial posts. Qualifications reeuneds ag 

(i) Secondary Grammar School Education 
(ii) H.N.C, standard in Mechanica} Engineer! "q 
(iii) Five-year _ apprenticeship in reputahy, 
engineering firm or equiv alent experience 

Applicants must be prepared for factory h ; 
during training (including night shift if caumuern 
and to work hard for a number of years to fit then 
selves for the higher posts in engineering industry vs 
Apply in own writing, giving age qualification, 
present salary and career to date in chronole ical 
order.— BOX L 143, Offices of ENGINEERING _— 


neering Company in 
to engage selected 
0) for training through 





are 





CONCRETE LIMITED, manufacturers of Bisor 

concrete floors and concrete ‘frames, the leaders in 
this trade, require a 

SALES MANAGER for the Midlands Area. based 

on Birmingham. He will be 

responsibility for co-ordinating 

tives’ work. 

The salary is £2000 p.a., and with commission will 
total about £3000 p.a.; a non-contributory Life 
Assurance and Pension Scheme substantially increases 
the value of the emoluments. Applications are 
invited only from men of good education, social 
background, good health, initiative and energy 
preferably with good professiona! qualifications and 
an intimate knowledge of Architectural and Engi- 
neering practice in the area, or who have extensive 
executive-level selling experience 

Applications will be dealt with by a director 
only and treated in confidence; they should give 
details of education, training, age, experience, 
present background. State if 
interview preferred London or Birmingham 
Mark the envelope “ ” in top left hand corner 
and address to CONCRETE LIMITED, 16, NORTH- 
UMBERLAND AVENUE, LONDON, W.C.2. L 100 


a& salesman with 


sub-area representa- 


work and social 
in 








DRAUGHTSMAN AGED 23/30 with general 
engineering background required. 40 hr. Five-day 
week. Write stating age, experience, certificates 
held, and salary required to SECRETARY, MERRY- 
WEATHER & SONS, LIMITED, GREENWICH 

L174 


ARCLAY 


LOCOMOTIVES 


STEAM 


(Coal or oil fired) 


FIRELESS 





i 





Sons & Co. Ltd. 


KILMARN OcK 
Telephone : Kilmarnock 1366/7 
WESTMINSTER 


Telephone : ABBey 6407 
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CHIEF MECHANICAL ENGINEER. 


LI » BROTHERS, PORT SUNLIGHT, LIMITED, invite applications for the 
f Chief Mechanical Engineer at their Port Sunlight factory Applicants must 
he ul 45 years of age and have a University degree or an appropriate professional 


n 

ief Mechanical Engineer is responsible, under the Chief Engineer, for all 

me il aspects of plant maintenance, new construction work, and machine develop- 

a in extensive factory, the operations of which include soap and detergent manufac- 

ture sutomatic packing; glycerine recovery and distillation: printing and carton 
transportation including motor vehicles, locomotives. barges and dock 


mau ture, 


Applica nts must be capable of directing and co-ordinating a large and wide ly distributed 
det it with a total personnel of over 500, including management and technical staff 
. ing salary will be not less than £2000 per annum. 
{ ected © andidé ate will be required to pass a medical examination and to contribute 
mpany’s as Fund Applications should be addressed to 
THE PERSONNEL DIRECTOR, 
LEVER BROTHERS, PORT SUNLIGHT, LIMITED 
PORT SUNLIGHT, 
CHESHIRE, 
i ‘* Chief Mechanical Engineer.”” L 153 








DRAUGHTSMAN required for detail work in| 
connection with the design of equipment and instru- | 
ments for a comprehensive range of experiments in | 
juired by long established the research laboratories of British Insulated | 

Callender'’s Cables Limited, 38, Wood Lane, W.12. | 


WORKS MANAGER 


ind well known Company 
on EAST COAST OF SCOTLAND, 
manufacturing medium and heavy engineering 
products of world wide renown, 


Candidates should be in the age range 25-30. Th 
position would lead to permanency and is pensionabl 
after qualifying probationary period. Application 
giving details of age, qualifications and experienc 
_ Only applicants now holding a similar position, |to STAFF OFFICER, B.LC.C. 
paving proven | experie nee of modern machine shop | BLOOMSBURY STREET, 
practice, up-to-date production methods and | reference L/29/56 L 20 
qualified to direct shop supervision and accustomed 
(collaborate with organised planning and rate- 
fixing ete., are invited to apply in strict confidence 

Applicants should set out clearly full particulars of 
education, training, experience and positions held 
with dates and responsibilities covered 


A MAINTENANCE ENGINEER is 
required by a large organization in the 
The position advertised has been notified to the Home Counties engaged in the heavy 
Company’s senior pe ersonnel and is one that carries processing industry. The selected candi- 
, good salary and pension Write BOX EG.942, date will be responsible for controlling a 

191, GRESHAM HOUSE, E.C L 145 maintenance force of about 250 and con- 
sequently a thoroughly qualified and 
experienced man is required. Starting 
salary is in the region of £1,500 per annum 
with good prospects of advancement. 


DEVELOPMENT ENGINEERS. Please send applications with tabulated 
AND PHYSICISTS details of age, education and experience 


in confidence to BOX L168, Offices of 
are required for work in the new and rapidly expand- ENGINEERING. 

ng laboratories of LOUIS NEWMARK, LTD., at 

New Addington, Surrey. The work includes the 

jesign and development of instruments and equip- 

ment for the aircraft and allied industries, and 

some working experience of small electromagnetic | DRAUGHTSMEN ON 
nstruments is desirable 


in writing giving full particulars to: PERSONNEL 


WORKS, PURLEY WAY, CROYDON L 165 | to BOX L 181, Offices of ENGINEERING. 


VALVES 
BOILER MOUATINGS 


to the 
requirements of 


c 


Over a Century of Experience 


SMITH BROS. & CO. (HysoNn) LTD. 





~e | The work is of considerable scientific 
LIMITED, 21, | 
LONDON, W.C.1, 


etre i MECHANICAL) 
A degree or similar quali- | ELECTRICAL SIDE for Westminster consultants. 
fication essential. Good salary based on age and | Age range 20/25 approximately. Extensive experi- 
experience. Contributory Pension Scheme.—Apply | ence not essential but H.N.C. studies most helpful. 
Salary will be based on both experience and technical 
OFFICER, LOUIS NEWMARK, LTD., PREFECT | education. Full details of studies and employment | 


CANADA 


| A British Company of world-wide repute engaged 

in the manufacture of gear producing machines, 

equipment and tools requires, for the Canadian 
Company, 


A GEAR FOREMAN 


| to take charge of the production of all types of | 

| gears and with a knowledge of estimating and 
| calc vulation. Applicants should give full details of 
| past experience, domestic commitments, ete. The 
| Selected candidate will be required to enter into an 
| agreement for a period of employment and the 
| Company will provide facilities for emigrating, 
| including fares and out of pocket expenses.— Write 
| BOX L 186, Offices of ENGINEERING 





METROPOLITAN-VICKERS 
ELECTRICAL CO., LTD., 


} have the following vacancies in their 
Research Department : 


HONOURS GRADUATES IN 
ENGINEERING OR PHYSICS 
with post-graduate or industrial research 
e experience to work on—Heat Transfer, 
e | with particular reference to industrial 
3 | nuclear energy, Wear and Lubrication. 


interest and successful applicants of suitable 
ability would be encouraged to form and lead 
2 their own experimental teams. The posts 
provide excellent opportunities for men 
with originality and an aptitude for experi- 
| mental work to establisn themselves in these 
| important branches of applied research. 
Age limits 28-35 years. 

Vacancies also exist for younger men 
interested in original experimental work in 
these and other fields which include : 

Experimental Stress Analysis. 
Failure of Metals under Compound Stress. 
| Physics of Metal Surfaces. 

} Motal Cutting Research. 
For these vacancies previous research 
| experience, though desirable, is not essential. 


MECHANICAL ENGINEERS. 

Ordinary degree, H.N.C., or similar 

— for experimental work and the 

| evelopment of experimental equipment in 

| the Mechanical, Thermodynamics and 

} Metal Cutting Laboratories. Candidates 
must have had practical workshop experi- 
ence. Some knowledge of experimental 
work would be an advantage. 
25-30 years. 


MECHANICAL ENGINEER OR 
METALLURGIST, 
| preferably graduate, to organise the pn 
| paration and periodical review of 
| sheets on the mechanical properties of 
engineering materials. The work would 
involve maintaining a running survey of 
available mechanical test data — 
creep and fatigue) both from publish 
sources and from the Company's own 
mechanical testing laboratories, and might 
include some experimental work. Research 
experience is not essential, but a knowledge 
of mechanical testing and the application 
| of test data to engineering design would 
be an advantage. 


TECHNICAL ASSISTANTS, 
O.N.C. (Mechanical), or similar standard, 
for general duties in the mechanical testing 
laboratories. Practical workshop experience 
is essential and some laboratory experience 
would be an advantage. Preference would 
be given to applicants intending to study 
for higher technical qualifications. Age 
limits, 23-30 years. 

These posts are permanent and pension- 
able, ond in all cases salary would be in 
accordance with age, qualifications and 
experience. 

Apply for Se “2 Form, quoting 
reference “* W.4,” to 


PERSONNEL MANAGER, 
METROPOLITAN - VICKERS 
ELECTRICAL CO., LTD., 
TRAFFORD PARK, 
MANCHESTER 17. 1201 


Age limits, 











A very successful and expanding small 
public company, turnover about £1m., 
manufacturing compou and mastics, 


requires a 

MAN AGED 35 TO 45 TO TAKE 
CHARGE OF WORKS AND LAB- 
ORATORY. Must have degree or equiva- 
lent and be experienced in administration 
and technical aspects of chemical engineering 
Initial salary £3500 to £4000, with pros- 
ag of directorship within 12 months. 

is appointment offers unlimited scope 
to a man with the right experience and 
strong personality. 

Reply in confidence, giving full history 
in chronological order, to PRODUCTION- 
ENGINEE ING. LTD., 12, GROSVENOR 
PLACE, LONDON, $.W. 1, who are —s 


Dery. 
ence at all levels—capable of directing and su 
vising Design and Prod 





STREET, LAMBETH, 8.E.11. 


juction. Organising abuiit lity 
essential. A salary commensurate with the quali- 
fieations required and ———- ~ the job 


will be State age, 
wolary to SOAG MACHINE TOOLS, LTD. D, JUXON OTS SEEES ey as Seer tae 
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“assistant TO CHIEF ENGINEER required 


by small progressive Engineering Firm in South 
Wales, age 25-28, must have D.O. experience and 
hold O.N.C. experience in conveyors and mechanical 


| handling equipment an advantage—Apply BOX 


L 175, Offices of ENGINEERING. 


| CHIEF RESEARCH OFFICER required for the 
| recently formed Heating and Ventilating Research 
| Council at their new laboratories in Leatherhead. 
| This Council receives support from the Department 
of Scientific and Industrial Research. The success- 
ful applicant will be required to carry out and 
supervise research work on various heating and 
ventilating problems and collate data for use of the 
industries concerned. The ability to initiate and 
carry out research is essential, and experience of the 
heating and ventilating industry is desirable 
Applicants should send details of their research and 
other experience, stating salary required, to: 

THE SECRETARY, c/o MESSRS. ANDREW W. 
BARR & CO., 202, BISHOPSGATE, LONDON, 
E.C.2. L 108 


a 


WEAPONS RESEARCH DIVISION 
A. V. ROE AND CO. LTD. 
AN INSTALLATION ENGINEER 


is required for design work connected 
with the ground and air launching of guided 
missiles. This is a Senior Staff position 
carrying a good salary and prospects of 
advancement in an expanding organisation. 

The company has a pension and life 
assurance scheme, and the Division is 
situated in pleasant surroundings, with 
convenient access to Stockport and Man- 
chester. 


[Applicants should possess H.N.C. or 
equivalent, and several years’ design experi- 
ence. Experience of Armament installa- 
tions would be an advantage. 


Applications to : 
THE CHIEF ENGINEER, 


WEAPONS RESEARCH DIVISION, 
A. V. ROE AND CO. LTD., 


WOODFORD, CHESHIRE. 
K 990 


PS 


STRUCTURAL ENGINEER required by London 
firm of Consultants to take charge of their steel 
design office. Candidates — have a comprehen- 
sive knowledge of all = structural steelwork 
both designing and detailing and should preferably 
have some works experience. Applicanta 
should be Corporate Members of one of the senior 
ve Institutions or hold similar Degrees, 
he post is a permanent one and there is a Staff 
Pension Scheme.—Please reply in confidence to 
BOX NO. 389, GLOVE ADVERTISING, 
LTD., 351, OXFORD STREET, W.1. G 643 


NEW RESEARCH LABORATORY 


IMPORTANT 
APPOINTMENTS 





Powers-Samas ti Machi Lid. (one 
of the Vickers Group of bob og ) - ex ing the 
resources of | me develop- 
ment of Aan B apg 


tory under 
Caterham, Surrey—and until its cammpietton the staff 
appointed will work at existing establishments in 
Croydon and Crayford, Kent. 


The appointments offered provide scope for both 

junior staff. Salaries will te on competitive 

n accordance wi a and experience. 
Gegluahens are invi from: 


1. Honours graduates in physics or engineering 
for a wide range of research and develop- 
ment work on electronic computors and 
associated equipment. 


2. ee with ow F National Certificate 


as consultants, for development work on 
electronic computors fe gp He 
equipment. 
CHIEF ENGINEER with prospects of advance- 3. Juniors evidence of the necessar 
ment to Works Le 35-50, required by technical a ie he we wa 
London Com; manufacturing medium heavy to continue with studies 
precision ified man with oxperi- q 


Applications, with details of experience 
oni econectiienn, should gen to THE 
PERSONNEL MANAGER, POWRS-SAMAS 
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INDUSTRIA 


including Mining and Heavy Industry. 


Personnel 








(Servo Development.) 
GRADUATE ENGINEER required for development work on magnetic 
and electronic amplifiers for servo systems in Industrial Control Applications, 


Applicants should have completed their National Service and have had experi- 
ence of servo techniques and magnetic amplifiers. 

The post is permanent and pensionable. 

Apply for application form, quoting reference “ 8.4,” to: 


METROPOLITAN-VICKERS ELECTRICAL CO., LTD., 
Trafford Park, Manchester 17 L 44 


L CONTROL 


Manager, 

















TWO ENGINEERING DRAUGHTSMEN 
required by AVON INDIA RUBBER CO., LTD., 
MELKSHAM, WILTS, for mechanical equipment 
design work. Interesting and progressive situations 
offered to suitable applicants. H.N.C. standard or 
equivalent, but others with the rt 4 experience 


may apply to the CHIEF ENGINEER, with full 
particulars of age, etc. K 920B 
DRAUGHTSMAN ‘required for Engineering 
Department of modern Tar Distillery. Applicants 


should be of at least O.N.C. Standard with General 
Engineering experience, preferably including plant 
layout a piping. Varied and interesting work, 
including some site work. Pension scheme. Salary 
up to £750 per year.—-Apply to CHIEF ENGINEER, 
LANCASHIRE TAR DISTILLERS LIMITED, 
LIVERPOOL ROAD, CADISHEAD, NR. MAN- 
CHESTER. L 36 


DIESEL ENGINE TEST ENGINEER required 
by NORTH BRITISH LOCOMOTIVE CO., LTD., 
DIESEL ENGINE DIVISION, for new appointment 
with good opportunities. Superannuation scheme, 
five-day week.—Apply in writing me TN TTT 
ott, etce., to (1G), PERSONNEL ANAGER, 
SPRINGBURN, GLASGOW, N.1. L 22 





A.E.C. LIMITED require 

DETAIL DRAUGHTSMEN. Experience of the 
motor industry an advantage. Modern offices and 
equipment, excellent opportunities for progress. 
Good salary offered, five-day week, pension scheme 
and canteen facilities.—Applications in writing, 
iving age, experience and salary required to STAFF 

ECOKDS OFFICE, WINDMILL LANE, 
SOUTHALL, MIDDLESEX. K 877 


DRAUGHTSMAN DESIGNERS required for 
UNILEVER LTD., LONDON OFFICE. Workshop 
trained. At least O.N.C. standard for design and 
— layout of factory plant. Candidates should 
ave experience in general mechanical engineering. 
Pension Scheme and canteen.—-Send particulars of 
age, training and experience in full to: PERSONNEL 
DIVISION (WAD 114), UNILEVER LTD., 
UNILEVER HOUSE, LONDON, E.C.4. L3 


RESEARCH ENGINEER OR 
PHYSICIST 


with advanced knowledge of thermodynamics 
required by a Glasgow gy Company. 
Applicants, aged 25-30, should have a University 
Honours Degree. Experience in heat transfer 
problems would be an advantage. Salary dependi 
on qualifications and experience.—Apply to BO 
G 683, Offices of ENGINEERING. 


DRAUGHTSMEN required for detail work on 
printing machinery. Good opportunity for young 
men to specialise. Excellent conditions, pension 
scheme, canteen. Please send brief particulars to 
H.T.B. LTD., BLACKHORSE LANE, WAL- 
THAMSTOW, E.17. L24 














TWO MOULD DRAUGHTSMEN required 
by AVON INDIA RUBBER CO. let 

ELKSHAM, WILTS. The work entails making | 
working drawings of a wide variety of moulds | 
covering tyres and general rubber goods manufacture. 
Good opportunity for suitable applicants to establish 
themselves in permanent situations.—Apply to the 
CHIEF ENGINEER, with full particulars, age, 
etc. K 9200 


DESIGN ENGINEER for GAS TURBINE 
Drawing Office, for thermo dynamic and mechanical 
design calculations, etc. Applicants with degree 
referable, but not essential. Candidates must 

corporate members of the Institution of Mech- 
anical Engineers, with sound technical background 
and some experience in Industrial Gas Turbines, 
Steam Turbines or Aero Engines, etc. Salary 
according to age and qualifications.— B lication 
forms can be obtained from the EMPLOYMENT 





MANAGER, RUSTON & HORNSBY LIMITED, 
LINCOLN. ’ 


JOSEPH LUCAS (ELECTRICAL) LIMITED 
intend to appoint a DEPUTY CHIEF METAL- 
LURGIST with a view to his subsequent promotion 
to Chief Metallurgist in charge of a staff of about 
forty. The applicant should, preferably, have an 
honours degree in metallurgy and be between the 
ages of 35 and 45. Experience in the field of light 
engineering is easential, and in quantity production 
a distinct advantage. He will be responsible for, 
and with the aid of specialists be expected to deal 
with the specification and testing of, incoming 
materials; production heat treatment, which 
includes heating in controlled atmosphere furnaces 
and by induction, carburising by the solid, liquid and 
gaseous meth and nitriding; with welding, 
brazing and soldering, and with pyrometric control. 
He must have a knowledge of most kinds of cold- 
forming and machining processes. He will be 
required to advise metallurgically those who are 
responsible for engineering design, and to collaborate 
with those who have to maintain an unusually high 
level of quantity production. Special notice will 
be taken of an ability to write clear reports.— 
Apply to the PERSONNEL MANAGER, JOSEPH 
LUCAS (ELECTRICAL) LTD., GREAT KING 
STREET, BIRMINGHAM, 19, quoting reference 
PM/D/128. K 986 


DRAUGHTSMAN required for Engine Design 
Schemes on small high-speed diesels must have 


initiative and experience. Good salary. Pleasant 
working conditions. Pension Scheme.—Apply 
CHIEF PERSONNEL OFFICER, PETTERS 


LIMITED, CAUSEWAY WORKS, STAINES. 
G 


WORK STUDY. 
MAN WITH UNIVERSITY DEGREE OR THE 
EQUIVALENT and some industrial experience 
wanted to organise work study. Specialised training 
in work study, particularly the methods side, will 
be given. The post is an interesting one and offers 
excellent opportunities for training and development 
of a new section. Contributory pension scheme.— 
Apply, stating age, experience and training, to 
PERSONNEL MANAGER, FERODO LIMITED, 
CHAPEL-EN-LE-FRITH, VIA. STOCKPORT. 
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DETAIL DRAUGHTSMEN required. Men 
experienced in Industrial Furnace, Gas Plant or 
similar work preferred. Write giving full particulars 
and salary required to CHIEF DRAUGHTSMAN, 
FURNACE DEPARTMENT, THE WELLMAN 
SMITH OWEN ENGINEERING CORPORATION 
LIMITED, PARNELL HOUSE, WILTON ROAD, 
LONDON, 8.W.1. L125 


ASSISTANT DEVELOPMENT ENGINEER 
required by important company within easy reach 
of Leicester. Higher National Certificate in Mech- 
anical Engineering essential and applicants should 
have had Works and Drawing Office experience. 
Age 23-26. Applications marked Private and 
Confidential should be addressed in first instance to 
The Personnel Manager, BOX L122, Offices of 
ENGINEERING. 


Required by Consulting Engineers: 


(A) CHIEF RESIDENT ENGINEER for overall 
supervision of very extensive works to be con- 
structed in British West Africa, including railways, 
roads, tunnels, bridges, power houses, conveyors, 
jetties, water supply, housing, hospital, etc. 

This very responsible appointment, lasting 
several years, requires a fully qualified Civil Engineer 
with an exceptional degree of experience professionally 
as well as in responsible administration of engineering 
contracts. 


(B) RESIDENT ENGINEER. 

Fully qualified Civil Engineer required to act as 
deputy to Chief Resident Engineer for constructional 
works as above. Wide experience required, with 
good knowledge of administration of contracts. 


(C) QUANTITY SURVEYOR. 

Required vo be a corporate member of the Royal 
Institute of Chartered Surveyors and to be respon- 
sible to the Chief Resident Engineer for all measure- 
ment, payment and other contract questions on the 
constructional works as above. 


Replies, with full details of qualifications and 
experience, which will be treated in the utmost 
confidence, should be addressed “ T," LIVESEY 
AND HENDERSON, NATIONAL HOUSE, 12-18, 
MOORGAT#, LONDON, E.C.2. L117 

















[SUPPLEMENT] April 


GEORGE WIMPEY & COMPANY 


LIMITED, 
are engaged in the design and construction of 


Refineries, Chemical Works, heavy industrial 
installations and all classes of heavy mechanical 


engineering. The following vacancies are offered 

to experienced men ;— 

CHIEF MECHANICAL DESIGN 
» ENGINEER 


to take charge of the large, rapidly nating 
Drawing Office in London. The initial salary wi 

be up to £2000 p.a. (or more for exceptional qualifi- 
cations). 


SITE PROJECT MANAGERS 


and Assistants, who will receive substantial salaries 
and subsistence allowances. 


MECHANICAL DESIGN ENGINEERS 
MECHANICAL JOB ENGINEERS 


Ability and experience in this field are more 
important than formal ualifications though 
A.M.1.Mech.E. or H.N.C. will be | oany Job 
Engineers should have a knowledge of Process Piping 
Tankage, Pumps and General utilities arrangements 
and layouts. 

Initial salary range: Senior, £1200-£1500; Inter- 
imediate, £900-£1200; Junior, £650-£900. 


ESTIMATING AND SCHEDULE 
ENGINEERS 


Experience is essential in preparing estimates for 
construction and the compilation of progress reports 
and construction schedules. 

Initial salary range: Senior, £750-£1000; Junior, 
£500-£750. 

Five-day week. Pension Fund after preliminary 
period of satisfactory service. Salary reviewed 
every half-year. 

Write, giving full details, to GEORGE WIMPEY 
AND CO., LTD., 27, HAMMERSMITH GROVE, 
LONDON, W.6, quoting Ref. R/30B. L13 


THE ASSOCIATED ETHYL COMPANY 
LIMITED has vacancies for the following 
at its Engine Laboratory, Bletchley. 
YOUNG GRADUATE IN MECH- 
ANICAL ENGINEERING to assist in 
experimental programmes on vehicles in 
connection with the use of gasoline and 
lubricants. Experience in this field is not 
essential, but applicants must have com- 
pleted their National Service and preferably 
should not be above 26 years of age. 
HNICAL ASSISTANT FOR 
ENGINE INSTRUMENT SECTION. 
Applicants should have (a) sound working 
knowledge of contemporary electronic 
test equipment, (b) ability to construct and 
calibrate special thermocouples and (c) 
ability to develop new types of instruments. 
Experience of application of instruments 
to engine and vehicle testing an advantage. 
Preference given to candidates holding 
H.N.C. or City and Guilds equivalent in 
electrical and electronic subjects. 

The successful applicants will be invited 
to join the Company's Contributory Pension 
Scheme. 

Attached to the Engine Laboratory is a 
Cafeteria where subsidised lunches are 
served. 

The selected applicants will be eligible 
for recommendation to the local council 
in respect of housing. 

Applications, giving brief particulars of 
age, education, qualifications and experience 
should be sent to:—THE OFFICE CON- 
TROLLER, THE ASSOCIATED ETHYL 
COMPANY LIMITED, ENGINE LAB- 
ORATORY, WATLING STREET, 
BLETCHLEY, BUCKS. L217 


A MECHANICAL ENGINEER is required by 
the WESTINGHOUSE BRAKE & SIGNAL CO. 
for work in connection with design, development 
and testing of hanical, p tic and electro- 
hanical equip t for Railway Signalling. 
Applicants are not expected to have had experience 
of this particular type of work, but some experience 
of design of mechanical equipment is desirable. 
The minimum qualification is H.N.C. in mechanical 
engineering. Salary will be in accordance with age, 
qualifications an experience. The Company 
operates a Pension Scheme, and a 5-day week. 
rite giving details of age, qualifications and 
experience, to PERSONNEL SUPERINTENDENT, 
WESTINGHOUSE BRAKE & SIGNAL CO., LTD., 
CHIPPENHAM, WILTS, ouoting reference No. 
EQUIP/N/O. L121 








PLANT ENGINEER 25-35 YEARS, required for 
progressive Company of Engineers and Founders. 
—— Pension Scheme and Employees Share 
Holding Scheme operated. Applications in writing 
to KENT ALLOYS LIMITED, TEMPLE MANOR 
WORKS, ROCHESTER, KENT. L 124 
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Geo. ROBSON & CO. (CONVEYORS) LTD., Hodgson Street, SHEFFIELD 


Phone: SHEFFIELD 27463/4 
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The following app nts are Available 
THE ATOM! ENERGY 
DEPARTM ENT 


THE GENERAL ELECTRY: 
COMPANY LIMITED 


at Erith, Kent 


for development and Design work on 


NUCLEAR POWER STATIONS 


Ref. A.E.D.1 

MECHANICAL ENGINEERS With experi 
in the design and layout of large —. 
Stations. Applicants should have a i. 
Engineering and not less than five years ex - 
in this type of work. _ 


Ref. A.E.D.2 
A MECHANICAL ENGINEER with a first 
or second class honours degree who has specialised 
in stress analysis problems in complex steel structures. 


Ref. A.E.D.3 
MECHANICAL ENGINEERS, preferably with 
honours degrees, who have had experience in heat 
transfer research and heat exchanger design. 


Ref. A.E.D.4 
A MECHANICAL ENGINEER, preferably 
with a degree and with experience in the develop- 
ment of prototype mechanisms, to take charge of 4 
j@boratory where reactor control and fuel element 
handling equipment is now being tested. 


Ref. A.E.D.5 
DESIGNER-DRAUGHTSMEN with experi- 
ence in Power Station layout, heat exchanger and 
pressure vessel design, and the design of mechanica) 
control equipment and servo mechanisms. 


Attractive salaries will be offered and the positions 
available afford excellent opportunities for advance- 
ment.—Apply giving age and details of training and 
experience to PERSONNEL MANAGER, THE 
GENERAL ELECTRIC CO., LTD., FRASER ¢ 
CHALMERS ENGINEERING WORKS, ERITH 
KENT. K 866 





SUPERINTENDENT ENGINEER 


required for service in NIGERIA by old- 
established British concern to supervise 
and control an expanding group of factories 
processing a primary product, with the 
attendant European and African engineer- 
ing staff. 


Good all round practical mechanical 
engineering knowledge is essential with 
particular experience of medium range 
diesel engines and hydraulics. Experience 
of the erection of light structural steel- 
work and foundations an advantage. 


Fully furnished and equipped housing. 
Contributory pension scheme providing 
for retirement from age 55. First class 
passages provided. Tours of 20 months, 
followed by 4 months leave on full pay. 

SALARY by arrangement and will be 
substantial. 


Age range preferred 40 to 45. 

Applicants will be interviewed in U.K. 
at convenient times. 

In first instance apply in full confidence 
to BOX L171, Offices of ENGINEERING. 




















if 
MANAGER wanted to take complete charge ‘ 
+ sized marine engineering works, Clyde area, 

specialised contracts. Steam 
experience essential. Some diesel and 
experience an advantage. Knowledge of — 
machinery — also advantageous. Post oy 
good remuneration and excellent prospects. ow 
men with some managerial —— and ha ne 
ability wi 

Wrlic stating ‘age ‘and giving fall partioulars 
record and experience to 044! WM. POR oo 
AND CO., GLASGOW. 


it 


Contractors to be 
for design of Industrial Finishing Plant _ 


mechanical and drying equi 
motor and industries. omg 
8. ag ye on qualifications and «xP men of 
confidence to BOX L 5 
ENGINEERING. 


SENIOR ENGINEER required by 
firm of Engineering 
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gest. Must have 


neering experience preferably on | seen.—BOX L 93, Offices of ENGINEER s 

yosiaa int itions. Bachelor preferred, age | Sania \@ on hae 8 SD SQUARE, LONDON, 
rude pensionable emoluments not less than | SW G 579 
isi ineren mental), plus pi . —_, | ‘Nepetiartena 5 

ne Reply in detail quoting No. 557 i a | 
Paid home ‘o.oo CHARLES BARKER AND | WANTED 
’ BOLD. :|, BUDGE ROW, LONDON, E.C.4. | 
gONS, » L119 | 


“y ENGINE BOILER & ELECTRICAL 
pRITISH BN(GIN} $2 


} RANCE CO., D. 
24, FENNE! STREET, MANC HESTE R, 4. 

The Company requires additional | 
|NSPECTORS OF BOILER AND ENGINE | 
PLANT in a few districts. Permanent gee 
carrying progressive salary scale £675 to £1000 
d non-contributory pe nsion. Candidates, age not | 
weeding 32 years, having steam boiler and engine 
experience and pssesiing at least 1st class M.O.T. 


Certificate are invited to apply in own handwriting 
eating age, qui slifications and experience. L123 


TOP FLIGHT MAN 
required as 
CHIEF ENGINEER 
» Continental Cylinder Works. Capable of 
modernising plant with existing machinery. Must 
be good organiser and experienced in rationalization. 
Works’ own foundry, machine shop and drop forge. 
pores London.—Write BOX L 161, 
ENGINEBRING 


Offices of 


COWANS, SHELDON & CO., LTD., CARLISLE, 
CRANE MANUFACTURERS "AND ENGINEERS, 
require a 
CHIEF ENGINEER, age under 40. To organise, 
direct and control drawing office, and be responsible 
for design and development of Company’s products. 
Applicants must hold a University degree and should 
preferably have about 10 years’ industrial experi- 
ence. Post requires administrative ability and an 
alert progressive outlook. Salary £2000, and an 
exdowment type pension scheme is available.— 
Application forms from M.L.N.S8., TECHNICAL 
AND SCIENTIFIC REGISTER (K), ALMACK 
HOUSE, 26, KING STREET, LONDON, 8.W.1, 
quoting C 282/6A. L70 








University Degree with sound | #& IN, thick. 


| BRANCH OF THE UNITED STEEL CO's. LTD., 





SITUATIONS WANTED. 


QUALIFIED STEAM AND COMBUSTION | 


ENGINEER, M.INST.F., A.M.1.M.E. Now hold- 
ing executive post of Managerial status, desires 


appointment as manager or senior representative of | 
british company in New Zealand, where he intends | 


twosettle. BOX L 53, Offices of ENGINEERING. 


SALES ENGINEER, B8.SC., G.I.MECH.E., 27, 


returning to England on 27th ‘April, after two years | MANUFACTURERS OF SPECIAL AND | 


in South Africa, requires permanent position in 


Central London or East Coast Area.—BOX L 147, | 


Offices of ENGINEERING. 





AGENCIES. 


ENGINEERING AGENTS wide experience and 

txcellent connections, are prepared to follow u 

— in the South Vi w area.— BOX G 551, 
ces Of ENGINERRING. 





WANTED. 


STEEL, ALUMINIUM, BRASS, SHEETS 
AND ernwees 10 to 24 G. Small or 


Quantities. pay mt.—DYAS & FOWL 
4, lasioen es Road, N.W.8. MAI. 2711, 5477. 
G 57 
WANTED. 


ie | BuveRs of all | types of ae A ons 
bearings p juantities.—C 
AVENUE DE NERAL LECLERC-LA 


GARENNE (SEINE), FRANCE. Telephone: CHA. 
48-68, G 606 


| 
} 
| 
| 
} 


ENGIN NEERI NG April 20, 1956 [SUPPLEMENT] 
ODUCTION ENGINEER 
one ere PO i] Company for service in Middle | STEEL TANK 16 FT. ne mer. BY 4 FT.6IN.; 
req 





STEEL CHANNELS. 
5 in. by 24 in. by 10.22 Ibs. per ft. 
6 in. by 3 in. by 12.41 ‘Tbs. per ft. 
7 in. by 3 in. by 14.22 Ibs. per ft. 
7 in. by 3§ in. by 13.28 Ibs. per ft. 
8 in. by 3 in. by 15.96 Ibs. per ft. 


STEEL PLATE. 


| 

10 ft, O in. by 5 ft. O in. by } in. plate. 

10 ft. 0 in. by 5 ft. 0 in. by § in. plate. | 

10 ft. O in. by 5 ft. O in. by & in. plate. 
Please quote quantities and prices in the 

first instance to BOX G1, | 


Offices of 
ENGINEERING, 











WANTED. 


DISCARDED UNGALVANISED STEEL WIRE 
ROPE. Large quantities 4} in. 


consider other tensiles. 


to 5% in. cir- ARC, 
cumference in 6/19, 6/24 or 6/37 normal construction | ACITY AVAILABLE. 
and preferably in 100/110 tons tensile, but would work.—Details to A. ARENSON, LTD., 
Please send prices and | TRADING 


Scottish Foundry is in a 2 my to give reasonable | 
State price and condition and where | | IRON CASTINGS UP To 50 TONS 
| Se 


IL 





ALAN MUNTZ & CO., LTD., 
RESEARCH & DEVELOPMENT 
ENGINEERS, 
are pleased to offer experience in 
DESIGN AND DETAIL DRAWING 
OFFICE WORK 
relating to Mechanical Projects. 


Also limited high-class Machining and 
Fitting capacity on the basis of prototype 
quantities. 


Address:—NORTH HYDE LANE, 
HOUNSLOW, MIDDX. 
HOU, 7081/2 and 7832. L 26 








ESTATE, PARK ROAD, 


lengths.—APPLEBY-FRODINGHAM STEEL CO.,| BARNET. BARnet 4501. 


SCUNTHORPE, LINCS. 








Telephone No.: Scunthurpe 3411. L 162 
WORK WANTED. 
“DRAWINGS WITH TENDER?” Why not. 


lsomeric Lay Out giving comprehensive illustration | 
of exact proposals.—Apply BOX K 429, Offices of 
ENGINEERING. 


QUALIFIED DESIGN ENGINEERS. Mechani- 


cal and Process Engineering. Projects or items of | ©, A. MILLS, 18, MANOR RD., RUISLIP, 
MIDDLESEX. Tel.: RUISLIP 4374. 


equipment designed or detailed.—Apply BOX L 48, 
Offices of ENGINEERING. 


ROSSER & RUSSELL LTD. 
GENERAL ENGINEERS, 
QUEEN’S WHARF, 
HAMMERSMITH, W.6. 


‘PHONE: RIV. 4416. 





| 
PROTOTYPE MACHINES. 


STEEL FABRICATION 
& 
PROFILE CUTTING. 


GENERAL MACHINE WORK. 


G 57 





GIVE us } sous DIFFICULT JOBS, 


LANDEN (ENGINEERS) LTD., 
1a, AUBERT PARK, LONDON, N.6. 











CANonbury 1075. G 620 


| sites available, apply 
SQUARE, BOURNEMOUTH. (Tel. 


Engineering 
a not included) i rope speed 8 m.p.h. 
ards of 1 AS, rope. "Complete, 





MODEL MAKING. 


ACCURATE SCALE MODELS. 


Industrial Plant, Ships, Machinery, 
Civil Engineering, etc. 


Static or working models for exhibition, 
adver' or instructional purposes. 
Enquiries invited and estimates submitted. 








BUSINESS PREMISES. 
POOLE, DORSET. 
INDUSTRIAL DEVELOPMENT. 


GAS, AND STUD WELDING CAP. 
Light and Heavy Gauge 
BARNET 

eo 


G 662 
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B.C.S. 


22,000 BABCOCK & WILCOX C.T.M. STEEL 
CASED WATER TUBE, 260 Ib. with Super 
| gga by Green, Cha.ngrate 5 


All mountings. 
BABCOCK A wees Ke « M. TYPE 
ATER TUBE, a Sepetaaies, 
Economiser by ogy all mo 
TW O— 14,000 JOHN THOMPSO ‘4 DRUM 
WATER TUBE, 250 Ib. with Senior Eoonomiser. 
All mountings. 
30 FT. BY 6 FT. 6 IN. LANCASHIRE BY 
YATES & THOM, 160 Ib. All mountings. 
3, CASTLE STREET, CARDIFF. 


Tel.: CARDIFF 29246. K 913 
B.C.S. 

TWO 16/20 H.P. RUSTON-HORNSBY 
DIESEL pt are 24 in. gauge in 
first-class condit 

a CASTLE STREET, CARDIFF. 
Tel.: CARDIFF 20246. K 914 


B.C.S. 


ONE—600 K.W. SULZER DIESEL GENER- 
ATING SET, 220/440 volts, D.C, complete with 
Auxiliaries, 8 ete. 

ONE—850 K. SULZER DIESEL ALTER- 
NATOR SET, 400/440 volts, 3 phase, 50 cycles, 
428 r.p.m., -_ lete with Auxiliaries, ete. 

ONE . PAXMAN/CROMPTON 
PARKINSON DIESEL ALTERNATOR SET, 
400/440 volte, 3 phase, 50 cycles, 1000 r.p.m., 
complete with Auxiliaries and 6 5 Parts. 

ONE-265 K.W. PAXMAN/8.T.H. DIESEL 
ALTERNATOR SET, 400 volts, phase 50 
cycles, 1000 r.p.m., complete with Auxiliaries 
and Switch ae 

ONE—80 K.W. GENERAL TOR sav! 
HOUCHIN DIESEL ALTERNATOR SE 
400/440 volts, 3 phase, 50 cycles, 1500 r.p.m., 
complete with all Auxiliaries and Switchboard. 

ONE—55 K.W. McLAREN/BRUSH DIESEL 
ALTERNATOR SET, 400/440 volts, 3 pas 
50 cycles, 1000 _ complete with ‘Auxiliaries 


one ae 

ON K.W. SSENTINEK LEROY DIESEL 
ALTERNATOR SET, volta, 5 gives 
50 ‘cycles, 1500 r.p.m., com Me or with Auxiliaries 
and Spare Parts. New 1951. 

TWO—20 K.W. HILL & CO. /DELCO DIESEL 
GENERATING SETS, 120 volt D.C., 1450 
r.p.m., complete with Auxiliaries. 


3, CASTLE STREET, CARDIFF. 
Tel.: CARDIFF 29246. K 912 





For full details of Industrial premises and factory 


REBBECK BROS., 
5091/4.) 


THE 


L 202 





MACHINERY FOR SALE. 





IPENSOTTI 5ft. Motor Dri 


High Speed 
VERTICAL BORING MILLS 


with taper turning ng 
attachment. Max. sing 62 in. dia. 
i.’ power traverses. 16 speeds from 

to 145 r.p.m. Motor 28 hp. Approx. 
A 8, 10 tons. 1951-2 machines in 
excellent condition. 


F. J. EDWARDS LTD., 
359, Euston Road, London, N.W.!. 











drum will hold 
mounted on seal be tees frame 
8, CASTLE STREET, CARDIFF. 
Tel.: CARDIFF 29246. 


CAPACITY AVAILABLE. EUSton 468! G 610 
ACCURATE MACHINING 
also on Models and Prototypes, &c. 
MILLING TURNING B.C.S. 
TOOLS, IGS AND FIXTURES 500 UNUSED DOUBLE DRUM 
= 3s no RIZO TAL BORING HAULAGE» skside Com 


K 915 





TAYLOR & CHALLEN DOUBLE SIDED 
DOUBLE CRANK GEARED PRESS, No. 
1373. Motorised 400/3/50. Pressure at bottom 
of stroke 200 tons. Stroke 8 in. Between side 
frames 68) in 

BLISS = 10s) GEARED CIRCLE CUTTING 
MACH Motorised 440/3/50. Capacity 
16 8.w.g. mid steel, a circles 10 in. to 67 in. dia. 
Weight about 12 cw 

GACK OPEN ENDED OVERCRANK GUIL- 
LOTINE. On stand. Motorised se 

Automatic hold-down. Capacity 16, 

pets 3 escé ‘Univers eight abou Ligh owt 

RSAL SWIN EAM 
AND FOLDING 
MACHING. "Saw 
ll gauge. Max. lift of beam 


%. eg 40 in. by 

NEW BESCO ALL-STEEL HAND LEVER 
RATCHET oa SECTION CROP- 
PING MACHINE, Model PEC. Portable 
Crops: Flat bars up to 3} in. by ? in., rounds 
1g in. pay squares 1} in., —_. 4 ip. by 4 ip. by 


i re Lees’ 3 in. aS 34 in. aT 
RHOD EARED BENDING ROLLER. 
Pinch su type. Capacity 49} in. by 16 s.w.g. 
Dia. of rolls 3 in. 
vietnam hs of the above are available. 
ap se NE TOOLS, NEW AND USED, 
Every Description. Attractive Prices. 


F. J. EDWARDS LTD., 
359-861, EUSTON ROAD, 
LONDON, N.W.1 
Telephone: #USton s63i- 3771. 


and at 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 


Telephone: Central 7606-7. G 562 





Classified Advertisements continued on Page 124 





Samuel Talbot 


(ENGINEERS) LTD. 


Specialists in Fabrication of Industrial Plant 


IN MILD STEEL, STAINLESS, MONEL 
INCONEL, NICKEL AND CORRONEL B. 


We can handle capacities up to 20 tons 


Plate Bending & Rolling—S8ft. xtin. thick 


SAMUEL TALBOT (ENGINEERS) LTD 





= One of our Guillotine/Shearing Machines—Capacity 8ft. x din. 


TEAM VALLEY TRADING ESTATE - GATESHEAD-ON-TYNE 








oe 


so 


5 
cd 
5 
cc 
Bed 








‘ 
} 
i 
| 
‘ 
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STEVENS & BULLIVANT NO. 10 ROTARY 
COLD SWAGING MACHINE for sale. For 
rod or tube pointing. Capacity mild steel solid | 
| in., tubing 1g in. Electric equipment 400/440/3/50. | 
Hustration and full details from F. J. EDWARDS, 
LTD., 359, EUSTON ROAD, LONDON, seg. 
79 


DOUBLE CHAIN DRAW BENCH by Sir 
James Farmer Norton for sale. Motorised with 
3 speeds. 400/440/3/50. Five link chain of 40/45 
tons tensile. Plug drawing about 19 ft. long, | 
two sets air operated plug pushing gear.—F. J. | 
EDWARDS, LTD., 359, EUSTON ROAD, LON- | 
DON, N.W.1. L 30 


TWO DOUBLE ACTION HYDRAU- 
LIC PRESSES FOR SALE. BRITISH 
CLEARING DH 55-35-3). Pressure 
punch 55 tons, blankholder 35 tons, both 
rams 90 tons. Steelframe. Both strokes 
adjustable, punch up to 8 in., blank- 
holder up to 4in. Between uprights 32 in. 


ONE DOUBLE ACTION HYDRAU- 
LIC PRESS FOR SALE. BRITISH 
CLEARING DH 80-55-36. Pressure 


munch 80 tons, blankholder 55 tons, 
both rama 135 tons. Both strokes adjust- 
able, punch up to 20in., blankholder up 


tol0in. Between uprights 38 in. 


Each complete with cushioned bed, all 
self-contained hydraulic equipment for 
motor drive 400-440/3/50. Photographs and 
details of each machine from : 


F. J. EDWARDS LTD. 


359, EUSTON ROAD, LONDON, N.W.1. 
EUSton 4681, or 

41, WATER STREET, BIRMINGHAM, 3 
CENtral 7606. L 82 





FOUR oP ALL STEEL PRESS BRAKES 
FOR SALE. —_ yacity S ft. by % in. Between 
frames 69 in. etre e3in. Die space 8f in. Com- 
pletely motorised 400/3/50. Weight about 9} tons. 
F. J. EDWARDS, LTD., 359, EUSTON ROAD, | 
LONDON, N.W.1, EUSton 4681. Lal 


W 


TAYLOR & CHALLEN 1623 GANG SLITTER, 
capacity 15 in., wide by 14 g. excluding electrics. 
SCRIVEN S/E PUNCHING MACHINE, to 
punch ca # in. holes by } in., gap 20 in.; 

400/3/50 
BARHOPE 3 FT. BY 14 G. FOLDER, box and | 


pet — beam. | 
NEW “ Pear N "SFT. BY 1 IN. ELECTRIC | 
HYDRAULIC oct ai 400/3/50. | 
NEW FUSHWORTH 6 F . BY 4 IN. GUIL- | 
LOTINE; 400/3/50. 


THOS. W. 


ALBION — 
"Phone: 26311 
LONDON: 


WARD, LTD.,| 


- SHEFFIEL D | 
"Grams “ Forward * 
BRETTENHAM HOUSE, STRAND, 


Phone: Temple Bar 1515 > (12 lines). 


Remember — Ward's might have it! | 
G 60 | 


| 





BUSINESS FOR SALE. | 


CONTROLLING INTEREST FOR DISPOSAL 
in old established Works 100 miles London. Thirty 
hands. Riveted and welded platework up to 1 in. | 
thick. Considerable tax loss available.—BOX | 
L 90, Offices of ENGINEERING. 


| BURNASTON, NR. DERBY 


PLANT FOR SALE. 


PLANT FOR DISPOSAL. 


Owing to internal re-organisation, SHEEP- 
BRIDGE STOKES, LTD., HAMILTON ROAD, 
SUTTON-IN-ASHFIELD, NOTTS., have the 
following redundant. Can be inspected by appoint- 
ment with Mr. Bramwell, Works Engineer (Sutton- 
in-Ashfleld 590). Items to be sold separately. Any 
reasonable offer will be considered. 

IN AS-NEW CONDITION : 
PLANT No. 3553. 


CO oer nieene ABRASIVE 


UT-OFF MACHINE, Type (.A. 15 bp. | 


Motor and starter. 530 volts, 3 phase, 
50 cycles. 


| PL ANT No. 3505. 


30 TON RING BENDING MACHINE by 
Sheepbridge Engineering Ltd. Hydraulic’ ally 
operated and complete with Towler Electraulic 
Pumping Unit. 12 h.p. Motor and Starter. 
400/440 volts, 3 ph., 50 cycles. 


| 
| PLANT Nos. 3504 and 3509, 3512 and 3513. 


TWO PAIRS MORGAN OIL FIRED BALE- 
OUT FURNACES, capacity 300 Ibs. 
aluminium each furnace. Each fitted with 
2 kW drum type oil heater and complete with 
one blast fan and motor suitable for 400/440 
volts, 3 ph., 50 cycles. 


| PLANT No, 3465. 


255 kVA, B.E.T. TRANSFORMER. 11 kV 

3(ph. input, 440 volts, single phase output. 
IN — CONDITION. 

PLANT No. 309) 

BROADBENT PARTING-OFF 

15 in. pneumatic chuck and control gear. 

Work admitted up to 2 ft. 6in. long. 10 h.p. 

motor and starter, 440 volt, 3 phase, 50 cycles. | 


| PLANT No. 3243. 


SMALLPIECE SEMI-AUTOMATIC LATHE. 
9 in. three-jaw self-centreing chuck. Work 
admitted 16 in. long. 5 h.p. motor and 
starter, 400/440 volts, 3 ph., 50 cycles. 

PLANT No. 3508. 

250 kVA HACKBRIDGE TRANSFORMER. 
3.3 kV single phase input, 20-80 volts, single 
phase output, variable on tap change. 

PLANT No. 3476. 

tt kV CROMPTON —_- CUB- 

ICLE, type 0.C.B., 150 mV 


L 128 





FOR SALE. 


OFFERED. 


| STEEL STORAGE BUILDINGS, HANGARS, 
GO-DOWNS, TROPICAL SHEDS, FAC- 
TORIES, ETC.—Write BELLMAN HANGARS, 
LTD., HOBART HOUSE, 8.W.1 G 648 





FOUR “ ENGLISH ELECTRIC,” PIPE VENTI- 


LATED, 220 V. D.C. MO TORS, 250 b.h.p. at 


| 500 r.p.m. Frame size C.D. 52/5. Complete with 
| Sotaliy- -enclosed heavy duty automatic contactor | 
starters with motor-operated field rheostats. All 
in excellent condition—Apply to: APPLEBY- 


FRODINGHAM STEEL CO. (REF. P/B), SCUN- | 
| THORPE, LINCS L61 
ONE MARK Vil, SERIES 7, LORRY) 


| MOUNTED, DIESEL ELECTRIC, COLES 
| CRANE, in new condition.—BU RNASTON ENGI- 
NEERING CO., LTD., DERBY AIRPORT, 

‘ L 34 


10 TON CAPACITY OVERHEAD ELECTRIC | 


| TRAVELLING CRANE by Herbert Morris, twin | 
| girder, cabin controlied, 47 ft. span, 440 volts D.C. 


supply (2 available). 
F. BURRILL & CO. 
18, DUMFRIES "PL ae E, CARDIFF, 
Tel. : 2610€ 


LATHE. 


[SUPPLEMENT] April 20, 1956 ENGINEERING 


| STAINLESS STEEL available, ex-stock. Sheets, 
Bars, Tubes and Angies. Send for our priced Stock 
} 


Fs 


Lis 
THE yay Comraky, 
223, St. John Street, Lond E.C.1, 
Telephone: CLErkenwell 8386-7. 8. G 455 


TWO 9,000 CU. FT. PER HOUR CAR- 
BURETTED WATER GAS PLANTS by 
Humphreys, Glasgow, new 1942, including 10,000 
cu. ft. Gas holder, 15,000 gall. storage tank, 
| generators, scrubbers, coolers, exhausters, pumps, 
| purifying tanks, meters, valves, gauges, piping, etc. 
| F. BURRILL & CO., 

| 18, DUMFRIES PLAC *, CARDIFF. 

TEL.: 2610¢ 





| 

| 1000 KW GENERAL MOTORS/E.M.M. DIESEL 
ALTERNATOR SET, 400/440 volts, 3 phase, 

50 cycles, 0.8 P.F., 4 wire, 750 r.p.m., complete with 

| air starting equipment, ‘auxiliaries, piping, all as 

| worked.—BOX L 152, Offices of ENGINEERING. 


| 


| Sees SECONDHAND “ NATIONAL” 
VERTICAL COLD STARTING HEAVY OIL 
| ENGINE, type FA/8—400 Brake Horse Power 
constant, running at 400 r.p.m., totally enclosed 
| compression ignition type, with solid injection. 
Fullest details on application. Inspection Company 
| Inspection Reports may be seen.—H. D. DOUGLAS 
| ANDCO., 42, BROMLEY ROAD, CATFORD, 8.E.6 


| L 169 





| SALES AND VALUATIONS. 


| EDWARD RUSHTON, SON 
AND KENYON (Est. 1855.) 


AUCTIONEERS, VALUERS AND 
FIRE LOSS ASSESSORS OF 
ENGINEERING WORKS, 
PLANT AND MACHINERY. 
YORK HOUSE, 12, YORK ST., MANCHESTER, 2. 
Telephone: Centra) 1937/8. 
Telegrams: Russonken, Manchester. G 609 








PATENTS. 


It is desired to secure the full commercial 
development in the United Kingdom of 
BRITISH PATENT NO. 695092 which relates to 
* PROCESS AND APPARATUS FOR REMOVING 
THE SUPERFLUOUS PARTS FROM STEEL 
INGOTS,” either by way of the grant of licences or 
otherwise on terms acceptable to the Patentee. 
Interested parties desiring copies of the patent 
specifications should apply to STEVENS, 
LANGNE R, PARRY & ROLLINSON, 5 to 9, 
QUALITY COURT, CHANCERY LANE, 
LONDON, W.C.2, L75 








NOTICE is hereby given that Armour Research 


| 900 r.p.m., with variable speed by shunt control to | Foundation of Illinois Institute of Technology seek 


| leave to amend the Complete Specification of the 
Application for 
LETTERS PATENT NO. 742666 for an invention 
entitled “METHOD AND APPARATUS FOR 
PRODUCING DUPLICATE RECORDS FROM A 
MASTER MAGNETIC RECORDING.” 
Particulars of the proposed amendments were 
set forth in the Official Journal (Patents), No. 3504, 
| dated lith April, 1956. 

Any person may give Notice of Opposition to the 
amendment by leaving Patents Form No. 36 at the 
PATENT OFFICE, 25, SOUTHAMPTON BUILD- 
INGS, LONDON, W.C.2. on or before 11th May, 

L 105 





1956. 


| THE PROPRIETORS OF BRITISH PATENT 
| NO. 665574 for “IMPROVEMENTS IN AND 
RELATING TO SEWING MACHINE WORK 
SUPPORTS,” desire to enter into negotiations with a 
| firm or firms for the sale of the Patent or for the 
grant of licences thereunder. Further rticulars 
may be obtained from MARKS & CLERK, 57 and 
| 58, LINCOLN’S INN FIELDS, LONDON, W.C.2. 
| L 221 











ae oo PROPRIETOR oF BRITI 


665128 for “AN SH Part TENT 
ATING SYSTEM,” desires ¢. ei GENER. 
with a firm or firms for t) 0 eeBOtiations 





the grant of licences there 


may be obtained from are Ks particular, 
58, LINCOLN’S INN Fi ik ete 
L 103 


THE PROPRIETORS OF RB 
NOS. 620609 for “IMP; OVEMENTS TENTS 
RELATING TO AUTOMATIC ARC WHepre® 
DEVICES,” 657396 for “4 RRANGEMPEE Oe 
SEALING THE MOVING Pim OF cee 
FILLED OR GAS-COOLED MACHIN ~ 
MEANS OF A LIQUID SE coon BY 
“ IMPROVEMENTS IN OR Ri: Livtee TO Gas 
BLAST ELECTRIC CIKCUIT BREAY Gas 
663633 for “IMPROVEMENTS IN ANT at 
TING TO REMOTE CONTROI SW rea 
DEVICES,” 670,661 for “ ARRANGEMENT noe 
SWITCHING-IN = GAS BLAST CIRCUS 
BREAKERS,” and 686611 for “ ARRANGHM ee 
FOR CONTROLLING RESISTANCE WEIS 
MACHINES,” desire to enter into hegotiations w th 
a firm or firms for the sale of the Patents or for the 
grant of licences thereunder. Further particulars 
may be obtained from MARKS & CLE RK, 57 . 
58, LINCOLN'S INN FIELDS, LONDON. Wow 





PREMISES FOR SALE. 


NORTH CIRCULAR ROAD, EDMONTON 


MODERN FREEHOLD PREMISES OF 
SQ. FT., mostly clear space, ideal for light moon 
facture or warehouse /distribution centre. Central 
heating, sprinklers, etc. For sale or might let- 
DOUGLAS KERSHAW & CO., 12, Hanover Street, 
London, W.1. Mayfair 4928. 


904 





FOR HIRE. 


LATTICE STEEL ERECTION MASTS (light 
and heavy) 30 ft. to 150 ft. high, for immediate hire, 
— 21, Hobart House, Grosvenor er 





MISCELLANEOUS. 


FOR THE UNUSUAL IN Technical Glass 
JENCONS (SCIENTIFIC), LTD., MARK ROAD. 
HEMEL HEMPSTEAD. Boxmoor 4641. L% 


WHEN THINGS ARE WANTED 
FAST... 









REMEMBER 
WAROS 
wight have tt! 

THOS. W. WARD LTD. 
ALBION WORKS, SHEFFIELD 















BULLARD 24in. Single Column Spiral 
Drive. Motor drive. Turret head and 
side head, with square toolpost. Table 
dia. 24in., max. swing 26in., height ad- 
mitted 204in.; 24 speeds 7 -6-250 r.p.m. 


BULLARD 36in. Single Column Spiral! 
Drive. Motor drive. Turret head and 
sidehead with square toolpost. Table 
dia. 34in., max. swing 38in., height ad- 
mitted 24in., 12 table speeds 4-7-77 r.p.m. 


RICHARDS 3éin. Double Column. Motor 
Drive. Two swivel Iheads and pencag 
side toolholder, table dia. 34in., max. 
swing 36in., height admicted 30in., 12 
speeds | -88-45 r.p.m. 








CAG MACHINE TOOLS LTD., 


*RICHARDS 36in. Double Column. Motor 
drive. Two swivelling tool rams, left hand 
ficted for screwcutting, table dia. 34in., 
max. swing 36in., height admitted 29in., 
12 speeds 2:5-60 r.p.m. 


GISHOLT 42in. Double Column. Motor 
drive. Two swivel tool heads, table dia. 
40in., max. swing 48in., height admitted 
33in., 12 speeds 2-60 r.p.m. 


HARTMANN 43}in. Single Column. Motor 
drive. Hexagonal turret head and sidehead 
with square toolpost. Table dia. 394in., 
max. swing 434in., height admitted 27}{in., 
16 speeds 3-52 r.p.m. 


REBUILT VERTICAL BORERS AVAILABLE IMMEDIATELY 


RICHARDS 48in. Double Column. Motor 
drive. Two swivelling tool rams on cross 
rail, diameter of table 44in., swing 48in., 
height admitted 33in., 6 speeds 2-22-34-7 
r.p.m. 


ARMSTRONG CRAVEN 48in. Double 
Column type, two swivel tool rams, table 
dia. SOin., max. swing 4lin., max. height 
under cross rail 38in., 18 table speeds 
2-45 F.p.m. 


COLBURN 60in. Double Column type. 
Two swivel tool rams, table dia. 60in., 
max. swing 62in., max. height under cross 
rail 46in., 10 table speeds 397 r.p.m. 


Write for details of any of these machines. 
We carry a good stock of High Class Machine Tools of all types and will be 
pleased to quote against your requirements. 


JUXON ST., LONDON, S.E.11. 


Phone: RELiance 3373 





*RICHARDS 36in. 





—_ — —— 





Lenses: Seenmen & Conn, Lep., by Agpetanannat to Her Majesty The Queen, —— 


iNBBBING, 
London, Hayes (Middx.), and High Wycombe, and Published by ENGINEERING Ltd., | Proprietors sof BNG 
& %, Deaiena St, Strand, London, W.C.2. 
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* Coal Preparation 


aa The invaluable advantages of } 
simple design and easy 


maintenance are built into the 








 & ||| RIDLEY SCHOLES 











DENSE-MEDIUM SYSTEM Ss 














eR | This advanced method 
wf ||| of Coal Preparation is exclusively 


|FFIELD 
G 556 


=H |. built and installed by 


MITCHELL i 














WRITE TO MITCHELL ENGINEERING GROUP LIMITED 


| ONE BEDFORD SQUARE, LONDON, WC 1 
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“BROOMWADE” serves the world 


‘** BROOMWADE ” pneumatic equipment is playing its part in the Export Drive; it 
is shipped to nearly every part of the world. You will see it amidst the northern 
snows and in desert lands. 

At home, over 800 contractors and more than 300 public 
authorities standardise on “* BROOMWADE” air compressors 
and pneumatic tools. In the factory, too, “BROOMWADE” 
performs a large number of tasks better, faster and at less cost. 

It pays to use ““ BROOMWADE”. 


““BROOMWADE’’ 


Air Compressors & Pneumatic Tools 





BROOM & WADE LTD., P.O. BOX NO. 7, HIGH WYCOMBE, ENGLAND ° Telephone: High Wycombe 1630 (10 lines) « Telegrams: “Broon 




















1 Wycombe 


SAS 
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Steam 





BACK-PRESSURE 
TURBINES 


Where, in addition to the generation of electric power, quantities of low- or 
medium-pressure steam are required for industrial heating or processing, BTH 
back-pressure, and extraction condensing turbo-generators make possible the 
maximum utilization of steam at the highest overall efficiency. 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON-HOUSTON COMPANY LIMITED + RUGBY - ENGLAND 
Member of the AEI group of companies A4986 
B.I.F. Olympia: Visit our Stand Aé4/A6é9 
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Steam, water, oil, liquid metal and process liquors, gas, ash and granular materials. All these are 
piped through simple or complex systems in mild and stainless steels, aluminium and special alloys, 
tabricated by John Thompson (Pipework) Ltd. Complete pipework services—the essential veins 
and arteries of the plant—are undertaken tor power stations, chemical and industrial installations. 
Currently, too, the intricate heat-exchange pipework and liquid metal circuits in special materials 
for Britain’s nuclear power projects are being supplied by this pipework company of the John 
Thompson Group, employing the most up-to-date forming, welding and X-ray techniques. 
f 
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